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Is there a role for adjuvant therapy in resected adenocarcinoma

of the small intestine
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Abstract

Background. The benefit of adjuvant therapy for resected small bowel adenocarcinoma has not been proven. We undertook
a retrospective analysis to evaluate the benefit of adjuvant therapy in a clearly defined patient population with curatively
resected small bowel adenocarcinoma. Material and methods. We identified 54 patients with small bowel adenocarcinoma
who underwent margin-negative surgical resection and were evaluated after surgery at the University of Texas, M. D.
Anderson Cancer Center between 1990 and 2008. Disease-free survival (DFS) and overall survival (OS) were estimated.
Results. Median age was 55 years and primary tumor site was duodenum in 67%, jejunum in 20%, and ileum in 13%.
Thirty patients (56%) received adjuvant therapy consisting of systemic chemotherapy with or without radiation in 28 and
radiation alone in two. Patients who received adjuvant therapy had significantly higher tumor stage and rate of lymph node
involvement. Five-year DFS and OS did not differ between treatment groups. In multivariate analysis, the use of adjuvant
therapy was associated with improved DFS (HR 0.27; 95% CI 0.07-0.98, P=0.05) but not OS (HR 0.47; 95% CI
0.13-1.62, P=0.23). In patients with a high risk of relapse (defined as a lymph node ratio =10%), adjuvant therapy
appeared to improve OS, P=0.04, but not DFS, P=0.15. Discussion. The use of adjuvant therapy for curatively resected
small bowel adenocarcinoma was associated with an improvement in DFS.This finding strongly supports further investigation

of adjuvant chemotherapy in this tumor type.

Adenocarcinoma of the small intestine is a rare
malignancy, with an estimated 1,992 new cases in
the USA in the year 2008 [1,2]. The majority of
patients present with locoregional disease, with stage
IT or III disease in 53% of patients [3]. Outcomes for
patients with stage II or stage III disease are poor,
with data from the National Cancer Database dem-
onstrating 5-year disease-specific survivals of 48%
and 35%, respectively [3]. Outcomes from large sin-
gle institution centers are similar, with reported
5-year overall survivals (OS) for patients with resected
small bowel adenocarcinoma of 27 to 52% [4-7].
The rationale to investigate adjuvant chemother-
apy in small bowel adenocarcinoma has been based
upon both the known pattern of failure following
surgical resection and the reported activity of sys-
temic chemotherapy in patients with advanced dis-
ease. In patients with advanced disease, modern
chemotherapy combinations of 5-fluorouracil and a

platinum agent have demonstrated significant activity,
with response rates ranging from 29 to 50% [8-10].
In retrospective series that have evaluated the pattern
of initial disease recurrence following surgical resec-
tion, distant relapse occurred in 81 to 100% of cases,
while local relapse occurred in 0 to 29% of cases
[4,5,7,11]. In the subset of patients with adenocar-
cinoma of the duodenum, the rate of local relapse
is higher, but systemic relapse still predominates
[4,5,7,11-14].

A number of single institution retrospective stud-
ies have evaluated the role of adjuvant chemotherapy
for small bowel adenocarcinoma, but none of these
studies have shown a statistically significant benefit
favoring its use [4,5,7,11]. Separate retrospective
studies have evaluated the role of adjuvant chemora-
diation following resection of adenocarcinoma of the
duodenum, but none have demonstrated a clear
benefit for adjuvant treatment [12—-15]. The inability
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to control for the various prognostic factors influ-
encing the original decision to administer adjuvant
therapy has been a major limitation of these studies,
as patients who receive adjuvant therapy tend to be
those at higher risk for disease recurrence.

Despite the lack of evidence supporting the deliv-
ery of adjuvant chemotherapy for small bowel adeno-
carcinoma, an analysis of the National Cancer Database
has shown an increase in use from 8% in 1985 to 24%
in 2005 [1]. This likely reflects an extrapolation of the
results supporting adjuvant chemotherapy in the treat-
ment of colorectal cancer [16]. However, the validity
of such an extrapolation is not known.

We undertook this retrospective analysis to
evaluate the benefit of adjuvant therapy in a clearly
defined patient population having undergone a
curative resection of small bowel adenocarcinoma.
Only patients evaluated at The University of Texas
M. D. Anderson Cancer Center (UTMDACC) after
a margin-negative surgical resection were eligible.

Material and methods

A total of 202 patients with small bowel adenocar-
cinoma between 1990 and 2006 were identified in
the UTMDACC Tumor Registry. All patients were
required to have tumor histology that was reviewed at
our center and consistent with small bowel adenocar-
cinoma. Peri-operative radiographic imaging demon-
strating no evidence of metastatic disease within the
month prior to surgery or within three months follow-
ing surgery was required. We limited the analysis to
patients with non-metastatic disease who underwent
a margin-negative resection and had a postoperative
outpatient appointment at UTMDACC within three
months of surgery. Patients who had received adjuvant
therapy prior to an evaluation at UTMDACC were
excluded as were patients who received neoadjuvant
therapy (chemotherapy or radiation therapy). Reasons
for exclusion included stage IV disease in 91 patients,
recurrent disease following prior curative surgical
resection in 20 patients, palliative surgery in 19
patients, positive resection margins in nine patients,
lack of surgical resection in six patients, use of neoad-
juvant therapy in five patients, no outpatient follow-up
appointment within three months of surgery in five
patients, and no pathological confirmation in two
patients. Patient records were retrospectively reviewed,
and information regarding demographic data, tumor
characteristics, treatment, and survival was extracted.
This study was performed in accordance with the
institutional review board guidelines.

Statistical analysis

Descriptive statistics were used to describe the basic
features of the data in the study. Wilcoxon rank sum

Adjuvant therapy for small bowel adenocarcinoma 475

test was used to assess the difference in continuous
variables between the treatment groups. Fisher’s
exact test was used to assess the association between
categorical variables. The Kaplan-Meier product-
limit method was used to estimate DFS/OS and log-
rank test was used to compare DFS/OS between
treatment groups. Univariate and multivariate Cox
proportional hazard models were fit for DFS/OS.
The covariates examined including age, tumor dif-
ferentiation, lymph node involvement, tumor stage,
primary site, and use of adjuvant therapy. A lymph
node ratio of =10% has previously been shown to be
a strong prognostic variable in small bowel adeno-
carcinoma and was therefore included as a covariate
[17]. In the multivariate Cox proportional hazards
model, step-wise model selection method was per-
formed to obtain a best subset of variables in the final
model. P-values were derived from two-sided tests,
and the statistical analyses were performed using
SAS 9.1 (SAS Institute Inc., 2002—2003) and Splus
7.0 (MathSoft, Inc., 2005).

Results
Patients and treatment

Baseline characteristics of patients treated with and
without adjuvant therapy are shown in Table I.
Patients who received adjuvant therapy were more
likely to be younger (p=0.03), have a higher tumor
stage (p = 0.01) and have involved lymph nodes
(p=0.01). Of the patients who had lymph node
involvement the lymph node ratio (number of posi-
tive to total lymphnodes) was higher in patients who
received adjuvant therapy, p=0.03.

Of the 30 patients who received adjuvant therapy,
28 received chemotherapy as a component of their
adjuvant treatment (Table II). In particular, adjuvant
therapy consisted of systemic chemotherapy alone in
18 patients, systemic chemotherapy plus chemora-
diation in seven, chemoradiation in three, and radia-
tion therapy alone in two. Four of the five patients
who received local therapy alone had duodenal ade-
nocarcinoma. Two of these patients had node nega-
tive disease and one patient had a close duodenal
margin. The one patient with adenocarcinoma of the
jejunum who received local therapy alone had a
T4NO tumor with direct extension into the kidney.
All patients who received chemotherapy had either
intravenous 5-fluorouracil or capecitabine as a com-
ponent of their chemotherapy regiment.

Survival analysis

At a median follow-up of 4.7 years, 14 patients (26%)
have relapsed and 12 patients (22%) have died. When
stratified by stage, the 5-year OS for patients with
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Table I. Patient and treatment characteristics by treatment group.

Table II. Adjuvant treatment.

No adjuvant  Adjuvant

Characteristic (N=24) (N=30) P-value

Age, years 0.025
Median 61 52
Range 34-79 31-78

Sex 0.57
Female 9 (38%) 8 (27%)

Male 15 (62%) 22 (73%)

Small bowel site 0.16
Duodenum 19 (79%) 17 (57%)
Jejunum 4 (17%) 7 (23%)

Tleum 1 (4%) 6 (20%)

Differentiation 0.39
Well/moderate 16 (67%) 18 (60%)

Poorly 7 (29%) 12 (40%)
Not specified 1 (4%) 0

Mucinous histology
Yes 4 (17%) 7 (23%) 0.74
No 20 (83%) 23 (77%)

TNM stage 0.001
I 8 (33%) 0
I 9 (38%) 11 (37%)

III 7 (29%) 19 (63%)

T stage 0.008
1 1 (4%) 0
2 8 (33%) 1 3%)

3 11 (46%) 18 (60%)
4 4 (17%) 11 (37%)

Nodal involvement 7 (29%) 19 (63%) 0.013

Lymph node ratio 0.032
Median 0% 12%

Range 0-58% 0-100%
Lymph node ratio =10% 5 (21%) 15 (50%) 0.027
LVSI (stages I and II only) 6 (35%) 3 (27%) 1

LVSI, lymphovascular space invasion.

stage I, II, and III disease were 100% (95% CI: 100—
100%), 87% (95% CI: 29-98%), and 59% (95%
CI: 25-81%). Both DFS and OS were not statisti-
cally different between patients with and without
adjuvant therapy (Figure 1). In univariate analysis,
adjuvant therapy did not statistically improve the
outcomes (Table III).

Multivariate analysis was performed to evaluate
the effect of adjuvant therapy while adjusting for
other covariates (Table IV). For both OS and DFS,
a lymph node ratio of =10% and poorly differenti-
ated histology were associated with worse outcomes.
For DFS, adjuvant therapy was associated with an
improved outcome, with a hazard ratio of 0.27 (95%
confidence interval [CI] 0.07-0.98, p=0.05). For
OS, no benefit from adjuvant therapy was seen, with
a hazard ratio of 0.47 (95% CI 0.13-1.62, p=0.23).

To better evaluate the role of systemic
chemotherapy as adjuvant therapy, two separate
multivariate analyses were conducted. In the first
analysis we compared patients who had received sys-
temic adjuvant chemotherapy with or without addi-
tional radiation (n=25) to patients who received

Treatment No. of patients (%)
Chemotherapy 18 (60)
5-FU 10
5-FU/platinum? 4
Capecitabine 2
CAPOX 1
5-FU/irinotecan 1
Chemotherapy and Radiation 7 (23)
CAPOX + Capecitabine/Xrt 5
5-FU/cisplatin + 5-FU/Xrt 1
5-FU/cisplatin + Capecitabine/Xrt 1
Chemoradiation 3 (10)
Capecitabine/Xrt 2
5-FU/Xrt 1
Radiation therapy 2(7)

5-FU: 5-flurouracil; CAPOX: capecitabine/oxaliplatin; Xrt:
radiation therapy; ?cisplatin (1 patient), cisplatin and etoposide
(1 patient), carboplatin (1 patient), oxaliplatin (1 patient).

no adjuvant therapy. Adjuvant therapy improved
DFS (HR 0.23, 95% CI: 0.06-0.89, p=0.03) but
not OS (HR 0.48, 95% CI: 0.13-1.74, p=0.26).
In the second analysis patients treated with adju-
vant systemic chemotherapy alone (n=18) were
compared to patients who received no adjuvant
therapy. Though the hazard ratios were similar in
this analysis, adjuvant chemotherapy was not a sta-
tistically significant factor for either DFS (HR 0.33,
95% CI:0.08-1.27,p=0.11) or OS (HR 0.53,95%
0.14-2.06, p=0.36).

In the subgroup of patients with high risk disease,
as defined by a lymph node ratio =10%, adjuvant
therapy was associated with an improvement in OS
(median OS: >150 months vs. 24 months, p=0.04),
but not DFS (median DFS: 40 months vs. 11 months,
p=0.15), Figure 2.

Discussion

Although no statistical difference in DFS or OS was
observed between patients who did and did not
receive adjuvant therapy, patients receiving adjuvant
therapy had significantly more adverse prognostic
factors. After adjusting for these factors in the mul-
tivariate model, adjuvant therapy was associated with
an improvement in DFS. The results of this study,
though limited by the small sample size, strongly
support the further investigation of adjuvant therapy
in patients with small bowel adenocarcinoma.

Due to the rarity of small bowel adenocarcinoma,
no prospective study has evaluated the role of adju-
vant therapy in this disease. Retrospective studies
from a number of single institutions have evaluated
the role of adjuvant therapy, although the majority of
these studies have included all stages of disease and
have not provided a subgroup analysis of patients
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Figure 1. Kaplan-Meier plots stratified by use of adjuvant
chemotherapy for disease-free survival (A) and overall survival (B).

with margin-negative resections [4,5,8]. In a retro-
spective series of 64 patients from Roswell Park Can-
cer Institute, 30 patients underwent margin-negative
resections and 11 of these patients received adjuvant
chemotherapy [4]. Median OS for those patients who
did and did not receive adjuvant chemotherapy were
56 and 41 months, respectively, though no statistical
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comparison was conducted. A second study from the
Princess Margaret Hospital reported on 60 patients
who underwent curative-intent surgery with unknown
margin status [8]. Fifteen patients (25%) received adju-
vant chemotherapy, with a median OS of 22 months
compared with 28 months for the non-adjuvant treat-
ment group. However, patients receiving adjuvant
therapy were more likely to have lymph node involve-
ment and poor histological differentiation compared
with patients who did not receive adjuvant treatment.
A preliminary report from the Mayo Clinic also found
no benefit with adjuvant therapy, primarily chemora-
diation, in patients who underwent complete resection,
even after adjusting for various prognostic factors, such
as lymph node status, grade, and age [18].

A large retrospective series from the M. D. Anderson
Cancer Center reported upon 120 patients with
small bowel adenocarcinoma who underwent surgical
resection for non-metastatic disease [5]. Fifty-eight
patients received adjuvant chemotherapy with no
benefit in OS, p=0.49. Unfortunately, no informa-
tion regarding the patients who did or did not receive
adjuvant therapy was provided, and no multivariate
analysis of these subgroups was conducted. In addi-
tion, this study was likely affected by referral bias, as
it included patients who had undergone prior surgical
resection for localized disease and subsequently pre-
sented to M. D. Anderson with recurrent disease.

Separate studies have evaluated the role of adju-
vant therapy in patients with adenocarcinoma of the
duodenum. A single prospective study, conducted by
the European Organization for Research and Treat-
ment of Cancer (EORTC), evaluated the role of adju-
vant chemoradiation with 5-fluorouracil compared
with observation in 93 patients with resected non-
pancreatic periampullary cancer [19]. No difference
in survival was seen between the two arms, p=0.74.
A retrospective study of patients with duodenal
adenocarcinoma from Duke University Medical
Center compared 16 patients treated with surgery

Table III. Univariate Cox proportional hazards model in estimating the association between patient characteristics and survival.

Disease-free survival

Overall survival

Characteristic HR 95% CI P HR 95% CI P
Age (1 year increase) 1.012 0.97-1.05 0.545 0.995 0.96-1.04 0.805
Poorly differentiated 3.394 1.11-10.4 0.032 8.997 1.94-41.67 0.005
Lymph node ratio =10% 4.293 1.43-12.89 0.009 4.268 1.27-14.29 0.019
Nodal involvement 3.221 1.01-10.31 0.049 3.681 0.99-13.67 0.052
Tumor stage

T3 vs. T2 0.706 0.182-2.741 0.615 2.036 0.25-16.29 0.511

T4 vs. T2 1.097 0.25-4.91 0.904 5.103 0.59-44.11 0.139
LVSI (stages I and II only) 3.677 0.48-28.02 0.209 1.632 0.15-18.39 0.692
Adjuvant treatment 0.81 0.28-2.32 0.695 0.891 0.29-2.77 0.842
Duodenal primary 0.589 0.20-1.78 0.347 0.463 0.15-1.47 0.19

CI, confidence interval; HR, hazard ratio; LVSI, lymphovascular space invasion.
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Table IV. Multivariate Cox proportional hazard ratios for DFS/OS.

Outcome/predictor HR 95% CI P

Disease-free survival

Lymph node ratio =10% 8.543 2.20-33.16 <0.01

Poor differentiation 4.127 1.28-13.36 0.02

Adjuvant treatment 0.270 0.07-0.98 0.05
Opverall survival

Lymph node ratio =10% 5.730 1.38-22.75 0.02

Poor differentiation 8.406 1.79-39.54 0.01

Adjuvant treatment 0.466 0.13-1.62 0.23

CI, confidence interval; HR, hazard ratio.

alone and 16 patients treated with either preoperative
or postoperative chemoradiation [20]. Five-year OS
did not differ between patients who received and did
not receive adjuvant chemoradiation, 57% compared
with 44%, respectively, p=0.42. In the subgroup of
patients who underwent a margin-negative resection,
patients who received chemoradiation appeared to
have an improvement in 5-year OS, 83% compared
with 53%, p=0.07.
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Figure 2. Kaplan-Meier plots stratified by lymph node involvement
(LNI) and use of adjuvant chemotherapy. Disease-free survival
(A) and overall survival (B) in patients with lymph node
involvement of =10%.

The study reported here is unique in comparison
to these prior studies. First, this study selected only
patients who had undergone a margin-negative resec-
tion. Second, only patients who had an outpatient
evaluation within three months of surgical resection
and prior to the initiation of adjuvant therapy were
included. Third, a thorough comparison of prognos-
tic factors between patients who did and did not
receive adjuvant therapy was conducted. Despite the
inclusion of a selected subset of patients with small
bowel adenocarcinoma, the prognostic factors deter-
mined from this study are in agreement with the
known poor prognostic factors in this tumor type,
which have included T4 tumor stage, poor histologi-
cal differentiation, positive resection margins, lym-
phovascular invasion and lymph node involvement
[4,5,7,11,21-24].

There are limitations to this data. This was a ret-
rospective study with a potential for both selection
and interpretation bias. The decision to administer
adjuvant chemotherapy was not standardized and
even though an extensive comparison of known prog-
nostic factors was conducted, it is likely that addi-
tional factors affected decision-making. Furthermore,
adjuvant therapy was not homogenous, although the
vast majority of patients received fluoropyrimidine
chemotherapy. Despite representing a rather large
cohort of small bowel adenocarcinoma patients,
interpretation of variables within this data set is
limited by small sample size and interpretation of
the results of this retrospective study must be done
cautiously.

Given the rarity of small bowel adenocarci-
noma, it is extremely unlikely that a prospective
study will be conducted in this tumor type to
address the role of adjuvant therapy. In this con-
text, this report adds to the limited data that prac-
ticing clinicians can use to determine treatment
options for patients with resected small bowel ade-
nocarcinoma.
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