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Abstract

AIM: To assess whole-body fluorodeoxyglucose (FDG)
positron emission tomography/computed tomography
(PET/CT) in the management of small bowel obstruc-
tions (SBOs) secondary to gastric cancer and its role in
treatment strategies.

METHODS: The medical records of all of the patients
who were admitted for an intestinal obstruction after
curative resection for gastric cancer were retrospec-
tively reviewed. PET/CT was performed before a clinical
treatment strategy was established for each patient.
The patients were divided into 2 groups: patients with
no evidence of a tumor recurrence and patients with
evidence of a tumor recurrence. Tumor recurrences
included a local recurrence, peritoneal carcinomatosis
or distant metastases. The primary endpoint was the
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1-year survival rate, and other variables included pa-
tient demographics, the length of hospital stay, compli-
cations, and mortality.

RESULTS: The median time between a diagnosis of
gastric cancer and the detection of a SBO was 1.4
years. Overall, 31 of 65 patients (47.7%) had evidence
of a tumor recurrence on the PET/CT scan, which was
the only factor that was associated with poor survival.
Open and close surgery was the main type of surgical
procedure reported for the patients with tumor recur-
rences. RO resections were performed in 2 patients,
including 1 who underwent combined adjacent organ
resection. In the group with no evidence of a tumor
recurrence on PET/CT, bowel resections were per-
formed in 7 patients, adhesiolysis was performed in 7
patients, and a bypass was performed in 1 patient. The
1-year survival curves according to PET/CT evidence of
a tumor recurrence vs no PET/CT evidence of a tumor
recurrence were significantly different, and the 1-year
survival rates were 8.8% vs 93.5%, respectively. There
were no significant differences (P = 0.71) in the 1-year
survival rates based on surgical vs nonsurgical manage-
ment (0% with nonoperative treatment vs 20% after
exploratory laparotomy).

CONCLUSION: “*F-FDG PET/CT can be used to iden-
tify the causes of bowel obstructions in patients with a
history of gastric cancer, and this method is useful for
planning the surgical management of these patients.

© 2013 Baishideng. All rights reserved.
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Core tip: The management of patients who present
with a small bowel obstruction (SBO) after treatment of
primary carcinoma challenges the clinical judgement of
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even the most experienced surgeons when the feared
cause is metastatic disease. It is difficult to predict
whether the quality and/or the quantity of life in this
group of patients will be improved by surgery. This
study evaluated the clinical role of **F-fluorodeoxyglu-
cose (FDG) positron emission tomography/computed
tomography (PET/CT) in identifying SBOs and its role in
subsequent clinical treatment strategies. We found that
8F-FDG PET/CT is an appropriate method to identity
the causes of bowel obstructions secondary to gastric
cancer, and this method is useful for the surgical man-
agement of these patients.

Wu WG, Dong P, Wu XS, Li ML, Ding QC, Zhang L, Yang JH,
Weng H, Ding Q, Tan ZJ, Lu JH, Gu J, Liu YB. Surgical manage-
ment of patients with bowel obstructions secondary to gastric
cancer. World J Gastroenterol 2013; 19(28): 4559-4567 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v19/i28/4559.
htm DOI: http://dx.doi.org/10.3748/wjg.v19.i128.4559

INTRODUCTION

An intestinal obstruction is a common problem in pa-
tients with an advanced malignancy. Approximately
3%-15% of all terminal cancer patients will develop an
intestinal obstruction”. In advanced abdominal and
pelvic malignancies, 5%-51% of patients with ovarian
malignancies and 10%-28% of patients with gastroin-
testinal cancers will develop an intestinal obstruction”.
An intestinal obstruction may be due to intra-abdominal
adhesions, intra-abdominal hernias, local cancer recut-
rences, peritoneal carcinomatosis, or distant metastases
from other tumors. Small bowel obstructions (SBOs)
secondary to malignant disease are often a sign of end-
stage disease and are associated with poor survival. The
treatment of such patients presents a dilemma for the
surgeon. Inappropriate surgery will not significantly im-
prove morbidity and mortality outcomes and often has
limited success in relieving symptoms. Nonoperative
treatment is often ineffective at restoring bowel func-
tion, and when relief is obtained, eatly reobstruction
frequently occurs™"”. The management of patients who
present with a bowel obstruction after treatment of pri-
mary carcinoma challenges the clinical judgment of even
the most experienced surgeons when the feared cause is
metastatic or recurrent disease' . The management of
these patients is difficult, and it is unclear which patients
will benefit from surgery and which patients will have
similar outcomes from medical management because
many patients may have diffuse peritoneal metastatic dis-
ease and/or adhesions from previous surgery. It is diffi-
cult to predict whether the quality and/or the quantity of
life in this group of patients will be improved by surgery
because these patients have a poor prognosis at the time
of presentation“zj. In addition, the management of these
patients presents an additional difficulty because the in-
testinal obstruction may be due to more than one physio-
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pathological process, such as an intraluminal obstruction
from polypoid lesions that occlude the bowel lumen, an
intramural obstruction from the infiltration of a tumor
within the muscular coat of the bowel wall, and an extra-
mutral obstruction from mesenteric and omental masses
and extrinsic compression from malignant adhesions.

Positron emission tomography (PET) with "F-fluoro-
deoxyglucose (FDG) detects the increased utilization of
glucose by malignant cells to provide diagnostic informa-
tion and is more accurate than conventional diagnostic
methods in cases of primary and recurrent gastrointes-
tinal tumors"* ", To date, the usefulness of integrated
FDG PET/computed tomography (CT) in the treatment
decisions for patients with bowel obstructions secondary
to malignant disease has not been investigated. This study
evaluated the clinical role of whole-body FDG PET/CT
in the management of SBOs secondary to gastric cancer
and its role in the formulation of subsequent clinical
treatment strategies.

MATERIALS AND METHODS

Patients

This retrospective chart review was approved by the insti-
tutional review board and was performed at the Depart-
ment of General Surgery, Xinhua Hospital, School of
Medicine, Shanghai Jiaotong University. A retrospective
review of our electronic database was conducted to find
all patients with a history of curative resection for gastric
cancer who were admitted for an intestinal obstruction
from August 1, 2008 to January 1, 2010. Adult patients
with discharge diagnoses of bowel obstructions and
gastric cancer were enrolled. Patients whose cancer was
first diagnosed with the bowel obstruction and patients
without radiographic confirmation of an obstruction
were excluded. Patients with an early postoperative bowel
obstruction, which is generally defined as a mechanical
obstruction that occurs within 1 mo of abdominal sur-
gery, were excluded. No patient with a bowel obstruction
before a cancer diagnosis was included in this study. The
diagnosis of a bowel obstruction was based on a com-
bination of clinical signs and symptoms and radiologic
findings. The enrolled patients had at least one of the fol-
lowing symptoms along with radiographic confirmation
of an obstruction: nausea and vomiting, colicky pain,
abdominal bloating, obstipation, or an inability to tolerate
PO intake. Radiographic confirmation of the obstruction
was usually by either plain abdominal films or a CT scan.
In addition, at least one of the following findings was re-
quired: dilated loops of bowel with a paucity of air in the
colon, air/fluid levels, or a transition from a dilated bowel
to a decompressed bowel". PET/CT was petformed
for each patient before the clinical treatment strategy was
established. Based on the PET/CT results, the patients
were divided into 2 groups: patients with no evidence of
a tumor recurrence and patients with evidence of a tu-
mor recurrence, which included a local recurrence, peri-

toneal carcinomatosis or distant metastases.
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‘ SBO secondary to gastric cancer curative resection ‘

PET-CT (65 patients)

l 34 patients

No tumor
recurrence evidence

‘15 patients tlQ patients

l 31 patients

Tumor recurrence

Lu patients ‘19 patients

‘ Exploratory ‘ ‘ Non-operative treatment ‘

‘ Exploratory laparotomy ‘

‘ Non-operative treatment

Figure 1 The treatment decision-making process. PET/CT: Positron emission tomography/computed tomography; SBO: Small-bowel obstruction.

PET/CT

PET/CT imaging was petformed using a GE Discovery
ST 8-slice scanner. The patients were scanned after 6 h
of fasting. Blood glucose levels were checked immedi-
ately before the scan. An average of 296-370 MBq (i.e.,
8-10 mCi) FDG was injected intravenously, and whole-
body images were obtained 1 h later. Low-dose CT
images were used for attenuation correction. An oral
contrast agent was administered to all of the patients for
PET/CT imaging. A semiquantitative and visual analysis
was made. The images wete evaluated by 2 nuclear medi-
cine specialists, and a consensus was requited to prevent
interobserver variability. The FDG uptake was defined
as qualitatively positive when the focal FDG uptake was
higher than the normal biodistribution of background
FDG activity. In addition, to exclude the physiologic up-
take, the FDG uptake in the bowel was considered posi-
tive only when wall thickening of the same bowel was si-
multaneously detected by CT. The PET/CT images wete
analyzed for the number and the sites with positive FDG
uptake, and the standardized uptake value value of all of
the positive FDG uptake values was measured.

Operative and non-operative management

The patients with an obstruction were divided into 2
treatment groups: patients who received conservative
treatment and patients who underwent surgical manage-
ment. The standard nonoperative management of small
bowel obstructions consisted of fluid and electrolyte
replacement, bowel rest, and tube decompression. A
nonoperative course may be followed for 24-48 h. If the
obstruction has not resolved within that time period, it
is unlikely that the obstruction will ever resolve and lapa-
rotomy is usually advised. In the patients who underwent
surgery for a bowel obstruction after curative resection
of gastric cancer, the type of operation was determined
by 3 expert gastrointestinal surgeons depending on the
overall medical status of the patient, the wishes of the
patient, and the abdominal examination. The primary
endpoint of the analysis of surgical »s non-surgical treat-
ment for the bowel obstructions in this study was the
1-year survival rate, and other recorded variables included
patient demographics, the length of hospital stay, com-
plications, and mortality. The modified Clavien system
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was used to grade any postoperative complications. In-
hospital mortality was defined as the percentage of pa-
tients who died before hospital discharge. The length of
hospital stay was defined as the number of days from the
index procedure to hospital discharge. This study was
approved by the Human Research Review Committee of
our hospital.

Statistical analysis

Statistical analyses and graphics were generated using
the SPSS 13.0 statistical package for Windows (SPSS,
Inc., Chicago, IL, United States). If the P value was <
0.05, the results were considered statistically significant.
Patency after palliation and the overall survival wete esti-
mated using the Kaplan-Meier actuarial method, and the
curves were compared using the log-rank test. To identify
the independent factors that influenced clinical success
and the risk factors that were associated with the 1-year
overall survival, univariate and multivariate analyses were
performed. The results were expressed as the mean + SD
or as the percentages.

RESULTS

There were 72 cases of bowel obstructions in patients
with a history of curative surgery for gastric cancer at
our institution during the study period. Seven patients
declined PET/CT imaging and were excluded from the
analysis. The remaining 65 patients were all admitted for
a SBO and were included in the analysis. The surgical de-
cision-making process is shown in Figure 1. The average
age at the time of the primary gastric cancer diagnosis
was 62.5 * 17.1 years. The mean age at admission for a
SBO was 63.9 * 15.6 yeats.

The median time between curative resection of gas-
tric cancer and the detection of a SBO was 1.4 years.
The clinicopathological data of the patients are listed in
Table 1. Each patient underwent PET/CT before the
final clinical treatment strategy was determined. PET/CT
indicated that 31 patients (47.7%) had evidence of a tu-
mor recurrence, including a local recurrence, peritoneal
carcinomatosis, and distant metastases (Table 2; Figure
2A). The remaining 34 (52.3%) patients had no evidence
of a tumor recurrence (Figure 2B). Both the univariate
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Table 1 Factors on presentation associated with a malignant

etiology of the small-bowel obstruction

Factors Value
All 65 (100.0)
Sex

Female 11 (16.39)

Male 54 (83.1)
Age (yr)

<70 45 (69.2)

=70 20 (30.8)
Site

Lower 41 (63.1)

Middle 8 (12.3)

Upper 16 (24.6)

Diffuse 0(0.0)
Comorbidities

Yes 42 (64.6)

No 23 (35.4)
Surgery

Subtotal gastrectomy 33 (50.8)

Total gastrectomy 19 (29.2)

Extended total gastrectomy 13 (20.0)
Types of digestive reconstruction

Billroth I 20 (30.8)

Billroth II 15 (23.1)

Roux-en-Y 30 (46.1)
Grading

Well differentiated 22 (33.8)

Moderately differentiated 22 (33.8)

Poorly differentiated 21 (32.4)

Undifferentiated 0(0.0)
T stage

T1 0(0.0)

T2 21 (32.3)

T3 38 (58.5)

T4 6(9.2)
No. metastatic nodes

NO 8 (12.3)

N1 22 (33.8)

N2 23 (35.4)

N3 12 (18.5)
M stage

MO 65 (100.0)

M1 0(0.0)
Intra-abdominal chemotherapy

Yes 35 (53.8)

No 30 (46.2)
Postchemotherapy

Yes 55 (84.6)

No 10 (15.4)
Recurrence in PET/CT

Yes 31 (47.7)

No 34 (52.3)
Re-surgery

Yes 27 (41.5)

No 38 (58.5)

PET/CT: Positron emission tomography/computed tomography.

and multivariate analyses for factors that may have cor-
related with survival revealed that the only factor that was
associated with poor survival was PET/CT evidence of a
tumor recurrence (Table 3).

In patients who received surgical treatment, the type
of operation was determined by 3 expert gastrointestinal
surgeons based on abdominal examinations and the gen-
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Table 2 Recurrence site, number and standardized uptake

value of recurrence in positron emission tomography/
computed tomography

Variables n  SUV mean (range)
Recurrence Yes 31 7.3 (2.6-28.3)
No 34 /
Recurrence site Locoregional recurrence 2 6.8 (4.1-16.2)
(Remnant stomach or anas-
tomosis site)
Distant metastasis 29 7.9 (2.6-28.3)
Lymph-node 16 7.5 (2.6-28.3)
Liver 8 8.0 (2.8-15.5)
lung 6 7.1 (2.6-14.2)
Other site (bone, skin, etc.) 10 6.2 (3.2-12.5)
Peritoneum 12 5.4 (2.7-11.2)

SUV: Standardized uptake value.

eral condition of the patient. A total of 27 patients (12 in
the group with PET/CT evidence of a tumor recurtence
and 15 with no evidence of a tumor recurrence) under-
went laparotomy. The types of surgical procedures that
were performed are summarized in Table 4. Open and
close surgery was the main type of surgical procedure re-
ported for the patients with tumor recurrences. RO resec-
tions were performed in 2 patients, including 1 who un-
derwent combined adjacent organ resection. In the group
with no evidence of tumor recurrences on PET/CT,
bowel resections were performed in 7 patients, adhesioly-
sis was performed in 7 patients, and a bypass was per-
formed in 1 patient. The overall incidence of postopera-
tive complications was 44.4% (12 of 27 patients). There
were 7 patients with Clavien grade I complications,
including 3 with wound infections and 4 with pleural
effusions. Another 3 patients were classified as having
grade II complications, including 1 with an anastomotic
leakage and 2 with pneumonia. One patient had the grade
IIb complication of an abdominal abscess, and 1 patient
had the grade V complication of multiple organ failure
and died in the hospital 1 wk after surgery.

The 1-year survival curves according to the PET/CT
findings are shown in Figure 3A. There was a significant
difference in the survival between patients with and with-
out evidence of recurrences on PET/CT, and the 1-year
survival rates were 8.8%, and 93.5%, respectively (P =
0.00). The 1-year survival curves according to explor-
atory laparotomy and nonoperative treatment are shown
in Figure 3B. There were no significant differences (P =
0.71) in the 1-year survival based on surgical »s nonsurgi-
cal management (0% with nonoperative treatment zs 20%
after exploratory laparotomy). The 1-year survival curves
according to evidence of a tumor recurrence on PET/
CT are shown in Figure 3C.

Other variables in the analysis included 30-d readmis-
sion, the length of hospital stay, complications, and the
mortality rates. These variables are listed in Table 5. In
both the PET/CT-positive and -negative groups, explot-
atory laparotomy resulted in a shorter mean length of
hospital stay than nonsurgical management (P < 0.05).
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Figure 2 Patients who had had gastric cancer resection underwent positron emission tomography/computed tomography because of small-bowel ob-
struction. A: A 68-year-men who had had gastric cancer resection 2 years previously underwent positron emission tomography (PET)/computed tomography because
of small-bowel obstruction. Whole body PET projection image and axial PET image showed no focal hypermetabolic activity; B: A 38-year-female who had had gastric
cancer resection 1 years previously underwent positron emission tomography/computed tomography because of small-bowel obstruction. Whole body PET projection
image and axial PET image showed the remnant stomach (white arrow) and lymph-node (black arrow) focal hypermetabolic activity.
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Table 3 The clinicopathologic factors of the 65 patients

Factors Survive Death Univariate Multivariate
(n) (n) analysis analysis
P value P value
Sex 0.751
Female 6 5
Male 26 28
Age (yr) 0.180
<70 25 20
=70 7 13
Site 0.336
Lower 20 21
Middle 1 7
Upper 11 B
Diffuse 0 0
Comorbidities 0.798
Yes 20 22
No 12 11
Surgery 0.683
Subtotal gastrectomy 17 16
Total gastrectomy 10 9
Extended total gastrectomy 5 8
Types of digestive 0.446
reconstruction
Billroth I 12 8
Billroth I 6 9
Roux-en-Y 14 16
Grading 0.241
Well differentiated 11 11
Moderately differentiated 8 14
Poorly differentiated 13 8
Undifferentiated 0 0
T stage 0.447
T1 0 0
T2 8 13
T3 21 17
T4 3 3
No. metastatic nodes 0.105
NO 1 7
N1 11 11
N2 14 19
N3 6 6
Intra-abdominal chemotherapy 0.459
Yes 19 16
No 13 17
Postchemotherapy 0.511
Yes 26 29
No 6 4
Recurrence in PET/CT 0.000 0.000
Yes 2 29
No 31 3
Re-surgery 0.804
Yes 14 13
No 18 20

PET/CT: Positron emission tomography/computed tomography.

DISCUSSION

An intestinal obstruction is a common problem in pa-
tients with advanced cancers. Approximately 3%0-15% of
all terminally ill cancer patients will suffer from an intes-
tinal obstruction and 10%-28% of patients with gastro-
intestinal cancers will develop an intestinal obstruction.
Obstructions in patients with a history of gastric cancer
may be secondary to a malignant process, either extrinsic
or intrinsic to the bowel, or an underlying benign etiol-
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Table 4 Types of surgery performed for small-bowel

obstruction

Procedure n
Open and close 10
RO resection 2
Bypass 1
Bowel resection 7
Adhesiolysis 7

ogy, such as an intra-abdominal hernia or intraperitoneal
adhesions. The current treatment options for patients
with a bowel obstruction secondary to malignant dis-
ease include surgery to bypass/remove the obstruction,
gastrointestinal decompression »ia a nasogastric tube,
and medications (g, octreotide)'”. In inoperable cases,
decompression via a nasogastric tube may be the only
treatment available. Nasogastric tube decompression can
provide symptomatic relief but may cause mucosal ero-
sion, esophagitis, or aspiration pneumonia, which further
diminish quality of life. However, surgical treatment is
often contraindicated because of the poor physical sta-
tus of the patient, and many patients with gynecological
malignancies, especially ovarian cancer, are not candidates
for surgery because of the presence of diffuse intraperi-
toneal carcinomatosis, multiple partial obstruction points,
ascites, and/or a history of previous radiotherapy. A
critical step in the management of patients with a bowel
obstruction and a history of curative resection of gastric
cancer is to determine whether a malignant process is
present. Identifying the underlying etiology of the bowel
obstruction, malignant or benign, will significantly im-
pact management decisions. Additionally, distinguishing
between a malignant obstruction and a benign obstruc-
tion is a key measure in deciding which patients should
undergo eatly operation.

It is well documented that the complete surgical re-
moval of gastric tumors with lymph node dissection is
the only curative treatment that is currently available;
however, disease recurrence after radical surgery still oc-
curs in approximately 22%-48% of patients, and its prog-
nosis is poor”&m. Tumor marker evaluation, endoscopy,
and imaging studies have previously been used to moni-
tor patients for gastric cancer recurrences; however, there
are several limitations to tumor markers and endoscopy.
Tumor markers cannot be used to determine the site of
recutrrence, and endoscopy cannot detect extraluminal re-
currences. The most important limitation of CT in the
detection of locally recurrent gastric cancer is the lack of
specificity because the diagnostic ability of CT depends
on the morphological changes of the involved organs
and distorted anatomical features. In addition, CT uses
size criteria. These factors result in difficulties in image
interpretation, and CT cannot precisely identify the pres-
ence and the quality of tumors.

Whole-body "F-FDG PET detects increased glu-
cose metabolism in malignant cells to produce diagnos-
tic evidence and can be widely applied for staging, re-
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Figure 3 1-year survival curves. A: With respect to no tumor recurrence and
tumor recurrence group in positron emission tomography/computed tomogra-
phy. There was significant difference between two subgroups (P = 0.00). The
1-year survival rate in positron emission tomography/computed tomography
(PET/CT) tumor recurrence group is 8.8%, while 93.5% in no tumor recurrence
group; B: With respect to exploratory laparotomy and nonoperative treatment
group. There was no difference in 1-year survival based on type of surgical vs
nonsurgical management (P = 0.72); C: With respect to tumor recurrence group
in positron emission tomography/computed tomography. The 1-year survival
rates for patients in each subgroup were, respectively, 0.0% for tumor nonop-
erative treatment, and 20% for exploratory laparotomy group. There is also no
significant difference between two subgroups (P = 0.71).

staging, and monitoring therapy-induced tumor changes
and response to therapy in patients with various cancers.

The usefulness of integrated "E_FDG PET/CT for the
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Table 5 Outcomes variables of the 65 patients

Variables No recurrence in PET/CT  Recurrence in PET/CT
Surgical Non-surgical  Surgical Non-surgical

management management management management

Mean length of 105+£23 18.2+£8.7 82131 19.1+£9.6

stay (d)

30-d re-admission 0.00% 21.10% 25.00% 26.10%

In-hospital 0.00% 0.00% 0.10% 0.00%

mortality

Overall 53.30% 0.00% 33.30% 0.00%

complications

PET/CT: Positron emission tomography/computed tomography.

diagnosis of recurrences in patients with gastric cancer
has been investigated in previous studies, which have in-
dicated that "F-FDG PET/CT is an effective and helpful
diagnostic method in the evaluation of recurrences. Oth-
er trials have studied the impact of "BF-FDG PET/CT
on the clinical decision-making process[mﬂ, FDG-PET
results led to a radical change in the clinical management
of 20% of the patients who were analyzed for resection
of colorectal liver metastases. FDG-PET was considered
a decisive technique for determining whether to perform
surgery, and management was changed in 29% of the
patients. This study has confirmed the critical role of
whole-body "F-FDG PET/CT during the clinical course
of patients with a bowel obstruction and a history of
gastric cancer.

Several patients in our study with a SBO and a history
of gastric cancer did not have end-stage disease that was
associated with poor survival. Distinguishing between a
malignant obstruction and a benign obstruction is a key
measure in deciding which patients should undergo eatly
operation. Patients with metastatic cancer who develop a
bowel obstruction have a short median survival time (ap-
proximately 3 mo)"'”, and decisions regarding the treat-
ment of bowel obstructions must be carefully weighed in
these patients. Surgery can offer good palliative benefits
for these patients; however, surgery may result in com-
plications that reduce quality of life and cause patients to
spend an excessive amount of time in the hospital, which
could have been avoided. Therefore, optimal palliation
may result from the nonoperative and medical manage-
ment of symptoms and lead to a potential decrease in
the length of hospital stay. Attempting surgery in these
patients may not be the best decision, and the finding in
our study that there were no differences in the survival of
patients with recurrent disease based on the type of man-
agement shifts the focus of care for these patients from a
selection process to surgical »s nonsurgical management.

Multiple specialists are usually involved in the treat-
ment of these patients, including gastroenterologists,
interventional and diagnostic radiologists, radiation on-
cologists, and medical and surgical oncologists. These
specialists may have divergent opinions regarding defini-
tive individualized treatment. Our results suggest that
patients who had evidence of a tumor recurrence on a
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PET/CT scan face an end-of-life scenario and optimal
symptom control is the goal for these patients. In addi-
tion, FDG PET/CT is a supetior post-therapy surveil-
lance modality for the diagnosis of recurrent gastric
cancer compared with other imaging methods after initial
surgery. In addition, FDG PET/CT has been specifically
helptul in optimizing treatment plans and may play an
important role in treatment stratification in the future®,
Miller e al'" compared operative therapy with nonopera-
tive therapy in patients with small bowel obstructions
secondary to malignant disease and found a rate of reob-
struction that was 15% higher in the nonoperative group.
Additionally, they reported shorter times to a reobstruc-
tion in patients who had received conservative nonopera-
tive therapy, and they observed that a palpable abdominal
mass was an important predictor of poor outcomes in
their series. In this study, we concluded that patients with
a history of gastric cancer who present with a SBO and
who have no evidence of a tumor recurrence on PET/
CT will receive benefits in both survival and quality of
life after surgery to relieve the obstruction.

In conclusion, "F-FDG PET/CT can be used to
identify the causes of bowel obstructions in patients with
a history of curative resection of gastric cancer, and this
method is useful for planning the surgical management
of these patients. Surgical intervention in a patient who
has an obstruction after curative resection of gastric can-
cer and who has no evidence of a tumor recurrence on a
PET/CT examination benefits the quality of life of the
patient. Patients with poor survival, including patients
with PET/CT evidence of a local recurrence, petitoneal
carcinomatosis or distant metastases, would not benefit
from surgery.

COMMENTS

Background

The management of patients who present with a small bowel obstruction (SBO)
after treatment of primary carcinoma challenges the clinical judgement of even
the most experienced surgeons when the feared cause is metastatic disease.
It is difficult to predict whether the quality and/or the quantity of life in this group
of patients will be improved by surgery because these patients have a poor
prognosis at the time of presentation. Positron emission tomography (PET) with
"*F-fluorodeoxyglucose (FDG) detects the increased utilization of glucose by
malignant cells and is more accurate than conventional diagnostic methods for
the diagnosis of primary and recurrent gastrointestinal tumors.

Research frontiers

The management of SBOs after treatment of primary carcinoma is difficult, and
it is unclear which patients will benefit from surgery and which patients will have
similar outcomes from medical management because many patients may have
diffuse peritoneal metastatic disease and/or adhesions from previous surgery.
It is difficult to predict whether the quality and/or the quantity of life in this group
of patients will be improved by surgery because these patients have a poor
prognosis at the time of presentation. In addition, the management of these
patients presents an additional difficulty because the intestinal obstruction may
be due to more than one physiopathological process, such as an intraluminal
obstruction from polypoid lesions that occlude the bowel lumen, an intramural
obstruction from the infiltration of a tumor within the muscular coat of the bowel
wall, and an extramural obstruction from mesenteric and omental masses and
extrinsic compression from malignant adhesions.

Innovations and breakthroughs

"®F-FDG PET/computed tomography (CT) can be used to identify the causes of
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bowel obstructions in patients with a history of curative resection of gastric can-
cer, and this method is useful for planning the surgical management of these
patients. Surgical intervention in a patient who has an obstruction after curative
resection of gastric cancer and who has no evidence of a tumor recurrence on
a PET/CT examination benefits the quality of life of the patient. Patients with
poor survival, including patients with PET/CT evidence of a local recurrence,
peritoneal carcinomatosis or distant metastases, may not benefit from surgery.

Applications

"®F-FDG PET/CT can be used to identify the causes of bowel obstructions in
patients with a history of gastric cancer, and this method is useful for planning
the surgical management of these patients.

Terminology

PET with "®F-FDG detects the increased utilization of glucose by malignant
cells to provide diagnostic information and is more accurate than conventional
diagnostic methods in cases of primary and recurrent gastrointestinal tumors.

Peer review

This article is interesting. The authors present their experience of using whole-
body PET/CT in the surgical management of patients with bowel obstructions
secondary to gastric cancer. PET/CT significantly improves survival because of
its ability to identify the causes of bowel obstructions. Overall, the paper is well
written and acceptable for publication in its current form.
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