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Summary

Purpose: Small bowel adenocarcinoma (SBA) is an uncom-
mon malignancy with poor prognosis and therefore diffi-
cult to study. The purpose of this study was to evaluate the 
characteristics, treatments and prognostic factors in patients 
with metastatic or locally unresectable SBA.

Methods: Epidemiological and treatment data from meta-
static or locally unresectable SBA patients who were admit-
ted to Peking Union Medical College Hospital for first-line 
chemotherapy between December 2003 and November 2016 
were retrospectively analyzed.

Results: Of the 34 enrolled patients, 22 (64.7%) were male 
and 12 (35.3%) female, with a median age of 52 years. Tu-
mors originated in the duodenum in 24 (70.6%) patients. All 
patients received one of the following regimens as first-line 
therapy: FOLFOX or XELOX (n=27), FOLFIRI or CAPIRI 
(n=5), GEMOX (n=1), and TP (n=1). The response rate and 
disease control rate were 11.8 and 61.8%, respectively. The 

median progression-free survival (PFS) and overall survival 
(OS) were 4.5 and 13.8 months, respectively. Multivariate 
analysis revealed that liver metastasis was independently 
associated with poor PFS, and both unresected primary tu-
mor and males were significantly associated with poor OS. 
The survival of three metastatic patients was 52-96 months 
after combination treatment of chemotherapy, resection of 
primary tumor and metastasis.

Conclusions: The prognosis of metastatic or locally unre-
sectable SBA was poor, and unresected primary tumor and 
males were significantly associated with poor OS. Combined 
modality therapy of systemic chemotherapy combined with 
local treatment of the primary tumor and oligometastasis 
might improve prognosis in selected patients.
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Introduction

 Although the small intestine is 5 to 7 m long 
and occupies more than two-thirds of the length of 
the digestive tract, small intestinal neoplasms are 
rare and account for less than 3% of all malignant 
gastrointestinal tumors [1]. Histologically, adeno-
carcinoma is the second most common malignant 
tumor of the small bowel after carcinoid tumor [2]. 
Owing to the rarity of small bowel adenocarcinoma 

(SBA), the nonspecific clinical symptoms, and the 
lack of effective tools for exploring the small bowel, 
SBA is usually diagnosed at an advanced stage [3-5].
 The prognosis of metastatic SBA is poor, with a 
median overall survival of less than 6 months with-
out chemotherapy [3,5]. Systemic treatment is con-
sidered the main option for controlling metastatic 
or locally unresectable SBA. Although randomized 
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trials have not been undertaken, a few retrospective 
series suggest that chemotherapy helps patients 
with advanced SBA live longer [3,6-9]. However, 
data from investigating treatments and prognosis 
in advanced SBA are still limited due to its low 
incidence, and there is still no established standard 
treatment strategy for patients with metastatic and 
locally advanced SBA.
 The aim of this retrospective study was to 
evaluate the clinicopathologic features, treatment 
outcomes and prognostic factors in patients with 
metastatic or locally advanced SBA. The results 
would contribute to the literature on this uncom-
mon entity.

Methods 

Patient selection

 We searched the Peking Union Medical College 
Hospital (PUMCH) database to identify all patients who 
were admitted to receive systemic chemotherapy for 
advanced SBA between December 2003 and November 
2016. Patients were included if they were ≥ 18 years of 
age and had histologically confirmed SBA with docu-
mentation of non-curative resection of locally advanced 
or metastatic disease. Patients with cancer of the am-
pulla of Vater or periampullary cancer were excluded. 
Patients’ medical records were reviewed to extract de-
mographic data, tumor characteristics, type of treatment, 
response to treatment, and survival information. The 
staging of the patients was carried out by using the 2010 
American Joint Committee on Cancer (seventh edition) 
system according to pathologic, clinical and radiologic 
findings on the date of diagnosis.

Systemic treatment regimens

 All the patients received one of the following regimens 
as first-line therapy. These regimens involved: (1) FOLFOX 
(oxaliplatin 85 mg/m2 on day 1; leucovorin 200 mg/m2

over 2 hours on day 1; fluorouracil 400 mg/m2 bolus on 
day 1, followed by 2400 mg/m2 over 46 h, cycled every 14 
days). (2) XELOX (oxaliplatin 130 mg/m2 on day 1; oral 
capecitabine 1000 mg/m2 twice daily on days 1 through 
14, cycled every 21 days). (3) GEMOX (oxaliplatin 130 
mg/m2 on day 1; gemcitabine 1000 mg/m2 on days 1 and 
8, cycled every 21 days). (4) FOLFIRI (irinotecan 180 
mg/m2 on day 1; leucovorin 200 mg/m2 over 2 hours 
on day 1; fluorouracil 400 mg/m2 bolus on day 1, fol-
lowed by 2400 mg/m2 over 46 h, cycled every 14 days). 
(5) CAPIRI: (irinotecan 100 mg/m2 on days 1 and 8; oral 
capecitabine 1000 mg/m2 twice daily on days 1 through 
14, cycled every 21 days). (6) TP (cisplatin 25 mg/m2 on 
days 1, 2, and 3; paclitaxel 175mg/m2 on day 1, cycled 
every 21 days). One patient with RAS wild-type received 
cetuximab (250 mg/m2/week, with a loading dose of 400 
mg/m2 for the first week) combined with FOLFIRI, and 
another patient received bevacizumab (7.5 mg/kg, on 
day 1, cycled in every 21 days) combined with TP. All the 
other patients received chemotherapy alone.

Characteristics No. of patients (n=34)
n (%)

Age, years

<60 25 (73.5)

≥60 9 (26.5)

Gender

Male 22 (64.7)

Female 12 (35.3)

Primary site

Duodenum 24 (70.6)

Jejunum 7 (20.6)

Ileum 3 (8.8)

Histology

Moderately differentiated 15 (44.1)

Poorly differentiated 12 (35.3)

Signet ring cell carcinoma 1(2.9) 

Not further determined 6 (17.6)

Initial tumor stage

I 1 (2.9)

II 2 (5.8)

III 5 (14.7)

IV 26 (76.5)

Primary tumor resected

Yes 24 (70.6)

No 10 (29.4)

Adjuvant chemotherapy

Yes 5 (14.7)

No 29 (85.3)

Disease status

Metastatic 32 (94.1)

Locally unresectable 2 (5.9)

No. of metastatic sites

0 or 1 10 (29.4)

≥2 24 (70.5)

Liver metastasis

Yes 15 (44.1)

No 19 (55.9)

Peritoneal metastasis

Yes 10 (29.4)

No 24 (70.6)

Elevation of CEA

Yes 12 (35.3)

No 22 (64.7)

Elevation of CA19-9

Yes 17 (50.0)

No 16 (47.1)

Not available 1 (2.9)
CEA: carcinoembryonic antigen, CA19-9: carbohydrate antigen 19-9

Table 1. Patient characteristics
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Response to treatment

 Response to treatment was evaluated as complete 
response (CR), partial response (PR), stable disease (SD), 
or progressive disease (PD) according to RECIST ver-
sion 1.1 [10]. Progression-free survival (PFS) and overall 
survival (OS) were defined as the duration between the 
first chemotherapy administration and the date of dis-
ease progression or death, and the duration between the 
first chemotherapy administration and death or loss to 
follow-up or current data, respectively. 

Statistics

 Descriptive statistics were used to assess the clin-
icopathologic variables. The difference in the distribu-
tion of ordinal variables was evaluated with the x2 test or 
the Fisher exact test. Estimates of survival function for 
PFS and OS were obtained using the Kaplan-Meier meth-
od. The comparison of survival for different patients was 
made using the log-rank test. Factors with a p value less 
than 0.1 in the univariate analysis were included in the 
Cox proportional hazards model to determine the inde-
pendent predictors of survival. The statistical analyses 
were performed using SPSS Statistics version 19 (IBM 
Corp). A two-tailed p value less than 0.05 was considered 
statistically significant.

Results

Patient characteristics

 Thirty-four patients met the inclusion criteria 
to enter this retrospective analysis. The median 
age of the 34 patients was 52.0 years (range, 22.0-
73.0), and 76.5% of them were with synchronous 
metastasis. The detailed baseline characteristics 
are illustrated in Table 1.

First-line treatments and responses

 First-line treatment was administered to 27 pa-
tients who received FOLFOX or XELOX regimen, to 
4 patients who received FOLFIRI or CAPIRI, 1 pa-
tient who received GEMOX, 1 patient who received 
FOLFIRI combined with cetuximab, and 1 patient 
who received TP combined with bevacizumab. The 
response of each regimen is shown in Table 2. The 
overall response rate (ORR) of the whole popula-

tion was 11.8%, with 1 CR and 3 PR. Stable disease 
was observed in 18 patients. The disease control 
rate (DCR) was 61.8%.

Survival analysis

 The median duration of follow-up was 12.1 
months (range, 1.7-96.0), and 29 patients (85.3%) 
died of disease. The median PFS and OS were 4.5 
months (95% CI: 2.8-6.2) and 13.8 months (95% 
CI: 8.7-18.8; Figure 1), respectively. The survival 
evaluation showed that although prognosis of 
most patients was poor, a small number of pa-
tients achieved long-term survival. The following 
3 cases survived long with no evidence of dis-
ease after combined modality therapy of systemic 
chemotherapy and local treatment of the primary 
tumor and oligometastasis: one patient diagnosed 
with isolated liver metastasis immediately after 
resection of duodenal adenocarcinoma underwent 
resection of liver metastasis after her disease was 
controlled by 6 cycles of XELOX chemotherapy, and 
her current survival has been 96 months; one pa-
tient with ileal adenocarcinoma underwent cytore-

Response

According to regimens Complete response Partial response Stable disease Disease progression

mFOLFOX6 or XELOX (n=27) 1 2 13 11

FOLFIRI or CAPIRI (n=4) 0 1 2 1

GEMOX (n=1) 0 0 0 1

FOLFIRI-Cetuximab (n=1) 0 0 1 0

TP-Bevacizumab (n=1) 0 0 1 0

Table 2. Response to first-line treatment

Figure 1. Overall survival of all patients.
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ductive surgery of the primary tumor and omental 
metastasis, followed by 12 cycles of FOLFOX and 
one year of capecitabine maintenance therapy, and 
her survival has been 52 months; and one patient 
with jejunal adenocarcinoma and multiple, non-
regional lymph node metastases achieved CR after 

8 cycles of XELOX chemotherapy and resection of 
the primary tumor, followed by nearly 5 years of 
capecitabine maintenance therapy, and her survival 
has been 79 months.
 In univariate analysis, liver metastasis and 
elevation of CA19-9 were significantly associated 

Factors Patients, n Median PFS, months
(95% CI)

p value Median OS, months
(95% CI)

p value

Age, years 0.437 0.234
<60 25 5.5 (3.1-8.0) 14.3 (12.0-16.6)
≥60 9 3.0 (1.5-4.5) 7.30 (6.7-7.9)

Gender 0.128 0.001
Male 22 4.5 (2.2-6.8) 9.4 (4.5-14.3)
Female 12 5.5 (0.4-10.6) 19.0 (8.5-29.5)

Primary site 0.080 0.316
Duodenum 24 4.0 (2.2-5.8) 14.0 (7.2-20.8)
Jejunum + ileum 10 6.0 (1.4-10.7) 12.6 (7.3-17.9)

Histology 0.536 0.297
Poorly differentiated and signet ring carcinoma 13 4.5 (2.7-6.3) 12.6 (5.9-19.3)
Others 21 5.0 (1.3-8.7) 13.8 (7.2-20.3)

Resection of primary tumor 0.444 0.046
Yes 24 5.0 (3.6-6.4) 14.3 (8.7-18.8)
No 10 3.0 (1.5-4.5) 7.7 (4.6-10.9)

Adjuvant chemotherapy 0.771 0.778
Yes 5 7.1 (1.5-12.7) 14.0 (13.5-14.5)
No 29 4.5 (2.7-6.3) 11.6 (6.2-17.1)

Metastatic disease 0.441 0.971
Synchronous 26 4.5 (2.1-7.0) 10.3 (5.4-15.2)
Metachronous 8 7.1 (1.1-13.1) 15.3 (12.0-18.5)

No. of metastatic sites 0.506 0.109
1 10 4.5 (3.0-6.1) 15.3 (8.8-21.8)
≥ 2 24 4.5 (1.6-7.4) 10.3 (5.2-15.5)

Liver metastasis 0.040 0.763
Yes 15 4.5 (1.7-7.3) 12.6 (6.4-18.8)
No 19 7.1 (2.8-11.4) 13.8 (6.2-21.3)

Peritoneal metastasis 0.775 0.374
Yes 10 5.0 (2.8-6.2) 8.1 (6.7-9.5)
No 24 4.5 (2.7-6.3) 14.3 (11.2-17.4)

Elevation of CEA 0.680 0.764
Yes 12 5.0 (2.5-7.6) 10.3 (0.3-20.3)
No 22 4.5 (2.2-6.8) 13.8 (10.4-17.2)

Elevation of CA19-9a 0.037 0.183
Yes 17 4.5 (2.5-6.5) 12.6 (3.5-21.7)
No 16 5.5 (0-12.4) 13.8 (6.7-20.8)

Regimen of first-line chemotherapyb 0.806 0.731
Oxaliplatin-based 28 4.5 (2.6-6.5) 12.6 (6. -18.7)
Irinotecan-based 5 7.1 (1.5-12.7) 14.0 (13.5-14.5)

Second-line chemotherapy - 0.368
Yes 18 - 12.6 (6.4-18.8)
No 16 - 13.8 (5.0-22.5)

CEA: carcinoembryonic antigen, CA19-9:carbohydrate antigen 19-9. aBaseline CA19-9 was not available in one patient. bOne patient received 
paclitaxel plus cisplatin combined with bevacizumab as first-line therapy

Table 3. Univariate analysis for progression-free survival and overall survival
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with poor PFS outcome (Table 3). The three fac-
tors with a p value less than 0.1 in the PFS uni-
variate analysis in Table 3 were included in the 
subsequent multivariate analysis, and only liver 
metastasis was independent factor associated with 
poor PFS (HR 2.345, 95% CI: 1.078-5.100, p=0.032). 
With regard to OS, univariate analysis revealed 
that males and unresected primary tumors were 
factors significantly associated with poor OS (Table 
3). In addition, the best efficacy of first-line treat-
ment was also a significant prognostic factor of 
OS (PD vs Non-PD: 7.3 vs 15.3 months, p=0.005). 
Upon subsequent multivariate analysis, males and 
unresected primary tumors were independently 
associated with poor OS, with hazard ratio (HR) 
11.210 (95% CI:3.402-36.938, p=0.000) and 5.742 
(95% CI:2.211-14.916, p=0.000), respectively. 

Discussion

 In the present study, we retrospectively ana-
lyzed the clinicopathologic features, treatment, 
and outcomes of metastatic or locally unresect-
able SBA patients who were admitted to receive 
systemic treatment in our institution. Our data 
showed that advanced SBA was slightly more prev-
alent in males, the onset age was usually less than 
60 years, and the majority was of duodenal origin. 
These baseline features are very similar to those 
previously reported in advanced SBA [3,4,11-14]. 
Another characteristic of this series is that most 
of the patients had synchronous metastasis, and 
the proportion of patients with metastatic sites ≥2 
was relatively high, which meant that this group 
of patients was in a more advanced condition.
 Although randomized trials have not been 
undertaken, some retrospective studies suggested 
that patients with advanced SBA who got chemo-
therapy lived longer than did those without chemo-
therapy [3,6-9,15]. However, both data in previous 
studies and the results of our study suggest that 
the prognosis of advanced SBA is poor even after 
chemotherapy. Previous studies have shown that 
independent prognostic factors for the OS of ad-
vanced SBA included performance status, tumor 
marker levels, chemotherapy regimen, primary 
site, response to treatment, resection of the prima-
ry tumor, liver metastasis, etc. [6,8,13,16-18]. The 
independent factors are not completely consistent 
in different studies, and patient selection bias like-
ly accounts for at least some of the discrepancies. 
Our multivariate analysis revealed that gender and 
resection of the primary tumor were independent 
prognostic factors of OS in patients with advanced 
SBA. Tumor resection had previously been iden-
tified as good prognostic factor in other studies 

[6,19]. The tumor burden in patients experiencing 
recurrence after primary tumor resection or me-
tastasis with palliative resection has been thought 
to be lower than the burden in patients who did 
not undergo surgical resection, which might partly 
explain why those patients have a good prognosis. 
Another reason might be that the risk of obstruc-
tion, perforation and hemorrhage in the follow-up 
treatment is reduced after removal of the primary 
foci. However, gender had not been reported to be 
a prognostic factor in earlier studies.
 With regard to systemic treatment, in the ab-
sence of randomized trials comparing different 
regimens, there is no standard chemotherapy ap-
proach for patients with advanced SBA. In general, 
chemotherapy for advanced SBA has been based on 
those established for metastatic colorectal cancer 
[20]. The modern chemotherapy regimens, such as 
FOLFOX, XELOX, or FOLFIRI showed an ORR of 
30-50%, a DCR of 60-80%, and an OS of only a lit-
tle more than one year as first-line treatment in 
most previous studies [7,11,12,17,21-24]. In refrac-
tory SBA, the newer drug nab-paclitaxel had shown 
some promise [25]. Although most cases in our 
series used fluoropyrimidine in combination with 
oxaliplatin or irinotecan as first-line treatment, the 
ORR was lower than most of the previous reported 
analyses. However, the DCR and survival data were 
comparable to the literature. The difference in ef-
ficacy between different reports might be due to 
difference in the condition of patients treated in 
each trial. Patients in the real world are generally 
more complicated than those in prospective trials. 
As to the benefit of targeted therapies in advanced 
SBA, only limited data is available. In a multicenter 
retrospective study, use of bevacizumab together 
with chemotherapy suggested a trend toward a sur-
vival benefit compared with chemotherapy alone 
[12]. A report of 4 patients with advanced SBA who 
received cetuximab in conjunction with irinotecan 
showed 3 objective responses [26]. On the other 
hand, no benefit for single-agent panitumumab 
could be proven in a small prospective study of 8 
patients with RAS wild-type SBA [27]. In the pre-
sent study, it was difficult to prove the benefits of 
targeted drugs due to the small number of cases 
treated with targeted agents.
 In addition, it is worth noting that 3 cases in 
this series achieved long-term survival. All three 
patients achieved disease response or control af-
ter first-line chemotherapy. The primary tumors 
were all resected, and oligometastatic lesions were 
removed in 2 patients. Similar cases had been re-
ported by other authors [19,28,29]. The median sur-
vival of 10 patients receiving combined modality 
therapy of primary resection, chemotherapy, and 



Treatment of small bowel adenocarcinoma 2547

JBUON 2019; 24(6): 2547

local treatment of metastasis was 36.9 months 
in a retrospective Japanese study [29]. A study in 
the Netherlands showed median survival of 32.0 
months in highly selected patients with probably 
limited peritoneal tumor spread after cytoreduc-
tive surgery with hyperthermic intraperitoneal 
chemotherapy [19]. These data suggest that al-
though most advanced SBAs have poor prognosis, 
selected patients with good biological condition 
and relatively limited metastatic disease should be 
considered for chemotherapy combined with local 
treatment of the primary tumor and metastasis to 
prolong survival and even to achieve Disease-Free 
Survival (DFS). However, how to improve the ef-
ficacy of systemic chemotherapy and distinguish 
patients with different biological behaviors needs 
further large-scale clinical studies.
 The present study has several limitations. It is 
a retrospective analysis, and patients were from a 
single institution, which could have selection bias-
es. Furthermore, chemotherapy regimens were not 
homogeneous even though the majority consisted 
of fluoropyrimidines combined with oxaliplatin or 
irinotecan. Nonetheless, our retrospective analysis 
of treatment outcomes in metastatic or unresect-
able SBA represents a further contribution to the 
literature on this rare tumor.
 Our data suggests that although chemother-
apy prolonged the survival of advanced SBA, its 
prognosis was still poor. Unresected primary tu-

mor and males were significantly associated with 
poor OS. Combined modality therapy of systemic 
chemotherapy combined with local treatment of 
the primary tumor and oligometastatic disease 
might improve prognosis in selected patients. 
Multi-centered prospective studies containing ad-
equate numbers of patients are required to suggest 
a standardized treatment strategy for advanced 
SBAs. We hope that the present study will contrib-
ute to the designs of further prospective studies.
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