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Background: Small bowel adenocarcinoma (SBA) is a rare gastrointestinal malignancy. There is no 
standard regimen for adjuvant chemotherapy for treating SBA. This study aimed to assess the efficacy of 
adjuvant chemotherapy in patients with resectable SBA. 
Methods: This retrospective study collected data from 148 eligible SBA patients who received radical 
resection at a single institution. The patients’ clinicopathological characteristics were reviewed and disease-
free survival (DFS) time and overall survival time (OS) were estimated by the Kaplan-Meier method. 
Results: The patients had a median age of 57 years at the time of diagnosis. In most cases, the primary 
tumor was located in the duodenum (75.68%). Of the 55 patients who received adjuvant chemotherapy, 43 
received the combined regimen and 12 received single agent chemotherapy. During the follow-up period, 
87 patients (58.87%) relapsed. The median DFS and the median OS were 19 and 32 months for all patients, 
respectively. Stage, N-stage, adjuvant chemotherapy, and having more than one symptom at the time of 
diagnosis were factors associated with DFS and OS. The 43 patients who received combined adjuvant 
chemotherapy generally exhibited better DFS and OS at 3 and 5 years (DFS: 75.7% and 57.3%, respectively; 
OS: 75.7% and 62.5%, respectively) than the patients who did not receive the same treatment. The survival 
time was significantly improved in patients with initial CA19-9 of less than 300 μ/mL or CEA of less than 
10 ng/mL. Multivariate analysis revealed N stage and combined adjuvant chemotherapy were independent 
factors for DFS. However, only combined adjuvant chemotherapy could prolong OS for patients who 
underwent radical resection.
Conclusions: In our study, both N stage and combined adjuvant chemotherapy are found to influence 
postoperative recurrence of SBA. Moreover, combined adjuvant chemotherapy is an independent prognostic 
factor of DFS and OS.
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Introduction

Cancer of the small  bowel is  so rare that it  only 
comprise less than 5% of gastrointestinal cancers. Of 
tumors diagnosed in the small intestine, small bowel 
adenocarcinoma (SBA) has been reported as the most 
common histological type, accounting for 30% to 50% 
of cases (1,2). Approximately 10,000 new cases of small 
intestine tumor were estimated in the United States in 
2018, of which more than 3,000 cases were SBA (3). 

Complete resection with regional lymph node dissection 
is the only promising way to cure small SBA. However, 
unfortunately, locoregional recurrences and distant 
metastasis can occur (4,5). Local recurrence, typically in 
the surgical bed and lymph nodes, has been reported in 
8% to 48% of SBA cases (6). Because of its rarity, there 
are currently no credible guidelines for SBA. The role of 
adjuvant chemotherapy and regimen selection has mainly 
been addressed in retrospective reports.

Only limited data exists on the role of chemotherapy 
in adjuvant treatment, and retrospective studies have 
found contradictory results. In several studies, adjuvant 
chemotherapy was not found to improve overall survival 
(OS) (7-9). However, retrospective evidence to support the 
use of adjuvant chemotherapy, particularly in patients with 
regional lymph node involvement, has been increasingly 
presented (10,11).

To facilitate a better understanding of the role of 
adjuvant chemotherapy for treating SBA, this retrospective 
study set out to evaluate the survival advantage of adjuvant 
chemotherapy after completed resection and to investigate 
better adjuvant chemotherapy regimens at a single 
institution.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-1503).

Methods

Patients

Following approval from the hospital’s Ethics Review 
Committee, the medical records of 148 SBA patients who 
received radical surgical resection at Henan Cancer Hospital 
between 2008 and 2018 were retrospectively reviewed. 

The criteria for inclusion were as follows: patients 
diagnosed as SBA without distant metastasis who 
underwent radical surgical resection. TNM stages were 
classified according to the 8th edition of the American 

Joint Committee on Cancer (AJCC) staging system. 
Available clinical details in relation to adjuvant therapy were 
collected. Only patients who had finished at least four cycles 
of adjuvant chemotherapy were included, and those who 
had underwent other anti-cancer therapies simultaneously 
were excluded. Follow up was performed every 3–6 months 
for the first 2 years after the operation and 6–12 months 
thereafter. Each patient had a physical examination and 
regular abdominal CT scan. The median follow-up period 
was 49 months (range, 10–90 months).

This was a retrospective study approved by the ethics 
committee of Henan Cancer Hospital (2019111815), and 
the requirement for informed consent was waived. The 
study conformed to the provisions of the Declaration of 
Helsinki, as revised in 2013.

Treatment and assessment

The patients were divided into three groups: no adjuvant 
chemotherapy; fluoropyrimidine [including 5-fluorouracil 
(5-FU) or capecitabine or S1] alone; and a combination of 
oxaliplatin and fluoropyrimidine-based chemotherapy. The 
doses of regimens were showed in Table 1. Disease-free 
survival (DFS) time was defined as the period of time from 
surgery to relapse, metastasis, or last follow-up. The OS 
time was calculated from the date of diagnosis to the date of 
death or last follow-up.

Statistical analysis

The Kaplan-Meier method and log-rank test were used to 
analyze DFS and OS. Multivariate survival analysis in the 
form of Cox proportional hazards regression was performed 
to estimate factors related to DFS and OS. All statistical 
analyses were performed using SPSS 23.0 (SPSS Inc., 
Chicago, IL, USA). Statistical significance was considered 
to exist when P<0.05.

Results

Patient characteristics

Between January 2008 and December 2018, 148 patients 
with SBA were treated at the hospital. The patient 
characteristics were summarized in Table 2. The median age 
of the patients was 57 years (range, 22–86 years). In most 
cases, the primary tumor was located in the duodenum 
(112/148, 75.68%). The proportion of lesions located in the 
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jejunum and the ileum was 4.05% and 14.86%, respectively. 
While in 5.40% of cases, the location was not specified. At 
the time of diagnosis, 129 patients (129/148, 87.16%) had 
tumor-related symptoms, the most common of which were 
pain (55.40%), jaundice (37.84%), weight loss (15.54%), 
and nausea and vomiting (14.19%), while 19 patients 
(12.84%) had no symptoms at the time of diagnosis. Among 
the 55 patients who received adjuvant chemotherapy, 43 
received the combined regimen and 12 received single-
agent chemotherapy.

Kaplan-Meier analysis

During the follow-up period, 87 patients (58.78%) 
experienced relapse. The median DFS and median OS were 
19 and 32 months, respectively, for all 148 patients. TNM 
stage, N-stage, and more than one symptom at the time of 
diagnosis were associated with poor prognosis. The 3-year 
DFS rate was 63.9%, 45.8%, and 19.9%, for patients with 
stage I, II, III, respectively (Figure 1, Table 3). Notably, 
as N stage increased, the DFS and OS were shortened 
accordingly. The histological grading of all patients was 
available, but no association was found with DFS or OS. In 
addition, the median DFS and OS in patients with CA19-9  
greater than 300 μ/mL were 10 and 23 months, respectively. 
The median OS of patients with CA19-9 less than 300 μ/mL  
was significantly longer. The same trend was observed when 
the cutoff value of CEA was 10 ng/mL.

Furthermore, there were also statistical differences 
in DFS and OS between patients with or without 
chemotherapy.  Pa t i en t s  who  rece i ved  ad juvan t 
chemotherapy had longer DFS and OS than who did not 
receive chemotherapy after curable resection (DFS: 34 
vs. 16 months; OS: 40 vs. 26 months; Figure 1, Tables 3,4). 
Further analysis showed that the survival benefit was mainly 
associated with postoperative combined chemotherapy. The 
43 patients who received combined adjuvant chemotherapy 

Table 1 Chemotherapy regimens for SBA adjuvant chemotherapy

Regimen Dosage Cycle

5-FU 2,400 mg/m2, iv 48 h, d1 q14d

Capecitabine 1,000 mg/m2 bid, po, d1–14 q21d

S-1 40–60 mg bid, po, d1–14 q21d

Oxaliplatin combined 
with fluoropyrimidine or 
capecitabine/S-1

Oxaliplatin 130 mg/m2 q21d

Fluoropyrimidine’s dosage remains unchanged when each of the above was combined

Table 2 Patient clinical characteristics 

Characteristic No. of patients (n=148)

Age (yrs)

Median 57

Range 22–86

Gender

Male/female 73/75

Primary site 

Duodenum 112

Jejunum 6

Ileum 22

Not specified 8

Presenting symptoms

Abdominal pain 82

Nausea and vomiting 21

Anemia 5

Jaundice 56

Weight loss 23

Other symptoms 9

No symptoms 19

Stage 

I/II/III 44/61/43

Tumor grade (differentiation)

Well/moderately/poorly 14/51/36

Unknown 47

Adjuvant chemotherapy

Yes/no 55/93

Median DFS 19

Median OS 30

DFS, disease-free survival; OS, overall survival.
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tended to have preferable 3- and 5-year DFS (75.7% 

and 57.3%, respectively) and OS (75.7% and 62.5%, 

respectively). However, single-agent chemotherapy was not 

superior to no chemotherapy in terms of DFS and OS.

Multivariate analysis

To identify independent risk factors for DFS and OS, the 
statistically significant factors whose P values were less 
than 0.05 by performing the univariate Cox regression 
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Figure 1 Disease-free survival and overall survival of patients with radical resection, according to the number of symptoms (A,B), stage (C,D), 
T stage (E,F), chemotherapy (G,H), N stage (I,J), combined or single or no agent (K,L), CEA level (M,N) and CA19-9 level (O,P). AC, 
adjuvant chemotherapy.
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Table 3 Three- and five-year DFS based on different clinical characteristics

Characteristic
No. of patients 

(n=148)
Median DFS 

(months)

DFS P value

3-year rate 5-year rate Univariate Multivariate

Age (yrs) 0.174

<60 86 24 45.6 39.8

≥60 62 24 37.4 27.1

Gender 0.049

Male 73 44 51.3 39.9

Female 75 17 33.6 30.8

Symptoms 0.020 0.140

0–1 80 24 55.7 45.6

>1 68 13.5 48.9 29.4

Stage 0.000 0.298

I 44 39.5 63.9 59.9

II 60 19 45.8 34.2

III 44 12 19.9 9.5

T stage 0.059

T1 6 37 66.7 –

T2 56 25.6 47.4 44.7

T3 10 25 40.0 30.0

T4 76 14 37.5 28.3

N stage 0.000 0.021

N0 104 24 52.8 44.9

N1 35 16 22.6 15.1

N2 9 5 – –

Tumor grade (differentiation) 0.423

Well 14 32 71.4 53.6

Moderately 51 17 36.4 32.4

Poorly 36 22 42.3 28.8

Unknown 47 19 40.3 37.2

Adjuvant chemotherapy 0.001

Yes 55 34 69.1 56.0

No 93 16 47.8 26.6

Adjuvant chemotherapy 0.001 0.002

Combined regimen 43 44 75.7 57.3

Single agent (monotherapy) 12 24.5 44.4 29.6

No treatment 93 16 47.8 26.6

Table 3 (continued)
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Table 3 (continued)

Characteristic
No. of patients 

(n=148)
Median DFS 

(months)

DFS P value

3-year rate 5-year rate Univariate Multivariate

CA19-9 0.004

>300 16 10 18.8 9.4

≤300 82 21 52.3 48.1

Unknown 49 – – –

CEA >10 0.002

Yes 8 3 12.5 –

No 84 36 50.4 43.8

Unknown 56 – – –

DFS, disease-free survival.

Table 4 Three- and five-year OS based on different clinical characteristics

Characteristic
No. of patients 

(n=148)
Median OS 

(months)

OS P value

3-year rate 5-year rate Univariate Multivariate

Age (yrs) 0.106

<60 86 48 67.1 45

≥60 62 38 51.4 27.6

Gender 0.126

Male 73 32 63.9 41.1

Female 75 49 62.6 38.6

Symptoms 0.023 0.063

0–1 82 30 58.7 47.6

>1 21 22 40.5 24.3

Stage 0.000 0.870

I 44 47 73.6 58.3

II 61 29 53.6 45.5

III 43 23 27.1 6.8

T stage 0.056

T1 6 41 66.7 –

T2 56 39 68.0 46.4

T3 10 37 60.0 36.0

T4 76 24.5 41.2 30.8

N stage 0.000 0.108

N0 104 36 61.8 50.1

N1 35 24 43.2 14.4

N2 9 15 – –

Table 4 (continued)
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were selected for subsequent multivariate analyses. 
The multivariate analysis showed that only N stage 
and combined adjuvant chemotherapy were statistically 
significant predictors of DFS. Nevertheless, only patients 
who received combined adjuvant chemotherapy had 
prolonged OS.

Discussion

SBA is a rare type of gastrointestinal tumor. Because of its 
rarity, no randomized phase III trials have been conducted 
to evaluate the potential of adjuvant chemotherapy for 
treating SBA patients, nor has a standard chemotherapy 
regimen been established. As a consequence, the treatment 
regimens for SBA commonly imitate those of colorectal 
cancer. However, whether adjuvant chemotherapy is 

beneficial as an SBA treatment is debatable. 
A f te r  cura t i ve  re sec t ion ,  the  combina t ion  o f 

fluoropyrimidine and oxaliplation are standard treatment 
for stage II (with high risk) and stage III colon cancer. 
This regimen of combined chemotherapy, which has an 
approximate overall response rate of 11–50%, has served 
as the optimal choice for advanced SBA in phase II and 
phase III studies (11-13). Currently, data regarding adjuvant 
chemotherapy for SBA are almost entirely limited to 
retrospective reports and the effect of adjuvant chemotherapy 
is still not conclusive. However, several retrospective studies 
have reported adjuvant chemotherapy to be associated 
with improved OS compared to no chemotherapy in both 
univariate and multivariate analysis (14,15).

In our retrospective, single-center, observational study, 
data from 148 patients with SBA were analyzed. At the 

Table 4 (continued)

Characteristic
No. of patients 

(n=148)
Median OS 

(months)

OS P value

3-year rate 5-year rate Univariate Multivariate

Tumor grade (differentiation) 0.425

Well 14 38 66.5 49.9

Moderately 51 28 47.8 35.2

Poorly 36 30 60.3 37.3

Unknown 47 33 52.8 39.8

Adjuvant chemotherapy 0.001

Yes 55 40 69.1 52.0

No 93 26 47.8 26.6

Adjuvant chemotherapy 0.001 0.001

Combined regimen 43 48 75.7 62.5

Single agent (monotherapy) 12 26.5 44.4 29.6

No treatment 93 26 47.8 26.6

CA19-9 0.009

>300 16 22 40.5 24.3

≤300 82 30 58.7 47.6

Unknown 49 – – –

CEA >10 0.132

Yes 8 23 23.4 –

No 84 48 57.1 47.3

Unknown 56 – – –

OS, overall survival.
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time of diagnosis, more than 70% SBA was located in the 
duodenum and 129 (87.16%) patients were symptomatic. 
Although the patients in our study experienced similar 
symptoms to those in previous retrospective studies, the 
survival time of patients with different symptoms differed. 
The number of symptoms a patient experienced was an 
independent predictor of DFS (P=0.019) and OS (P=0.039). 
Patients with fewer symptoms had better therapeutic 
outcomes.

Based on univariate analysis, no association with survival 
time was found with gender, T-stage, and tumor grade. 
By contrast, N stage, CA19-9 or CEA status, no adjuvant 
chemotherapy, and a higher cancer stage could predict a 
decreased survival time. Although the univariate analysis 
revealed higher levels of CEA and/or CA19-9 to be of great 
significance to poor survival, in the multivariate analysis, 
only combined adjuvant chemotherapy was found to be an 
independent predictor of survival.

Diverse survival rates had been reported in different 
studies. In one retrospective analysis, the 5-year OS rate 
for stages I, II and III was shown to be 57%, 43%, and 
42%, respectively (16). However, other studies found the 
5-year survival rate to be around 30% (17,18). In other 
retrospective observational studies, the median OS ranged 
between 28.6 (19) and 36.9 (20) months in all stage I–III 
patients. In this study, the 5-year OS rate was shown to be 
58.3%, 45.5%, and 6.8% for stages I, II and III, respectively. 
The median OS was 30 months, similar to those reported 
by other studies. Notably, patients who received adjuvant 
chemotherapy after curable resection achieved better DFS 
and OS compared with those who did not receive adjuvant 
chemotherapy. Survival analysis showed that the benefit 
of adjuvant chemotherapy could mainly be attributed 
to a combination of 5-FU and oxaliplatin. Combination 
chemotherapy was more effective in prolonging DFS and 
OS than 5-flurouracil alone. Patients treated with single-
agent chemotherapy after surgery had the same DFS and 
OS as those who received no chemotherapy. Therefore, 
combined chemotherapy could improve the DFS and OS 
of SBA patients and should be recommended as an adjuvant 
therapy.

For early SBA, there may exist more risk factors to be 
found, such as dietary habits, history of smoking and alcohol 
abuse, cardiovascular diseases, diabetes, etc. However, they 
cannot be well controlled in this retrospective analysis. We 
expect more prospective studies to provide us with more 
accurate results in the future. Our study had limitations, 
including its retrospective design, single-center approach, 

and the absence of detailed information of the adverse 
events of adjuvant chemotherapy. Notwithstanding these 
limitations, our study may provide new evidence of the 
superiority of combined adjuvant chemotherapy over 
single-agent chemotherapy for extending survival time after 
radical resection.

Conclusions

Postoperative recurrence of small SBA was found 
to be inf luenced by both N stage and combined 
adjuvant chemotherapy. Moreover, combined adjuvant 
chemotherapy may serve as an independent prognostic 
factor of DFS and OS.
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