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Abstract
AIM: To explore the feasibility and oncologic outcomes 
of segmental jejunal resection on the left side of the 
mesenteric vessels in patients with tumors of the angle 
of Treitz using data from a single center.

METHODS: Thirteen patients with tumors of the angle 
of Treitz who underwent surgery at our institution were 
prospectively followed. A segmental jejunal resection on 
the left side of the mesenteric vessels was performed in 
all patients. Formalin-fixed and paraffin-embedded tu-
mor samples were examined. The primary end point of 
this analysis was disease-free survival.

RESULTS: In this study, there were 8 males and 5 
females (mean age, 50.1 years; range, 36-74 years). 

The mean tumor size was 8.1 cm (range, 3.2-15 cm). 
Histologic examination showed 11 gastrointestinal stro-
mal tumors (GISTs) and 2 adenocarcinomas. Five of the 
GIST patients presented with potential low risk, and 6 
presented with intermediate and high risk, according to 
the National Institutes of Health criteria. One potentially 
high-risk patient showed tumor progression at 46 mo 
and died 52 mo after surgery. One patient with locally 
advanced adenocarcinoma received neoadjuvant che-
motherapy and adjuvant radiotherapy, but the disease 
progressed, and the patient died 9 mo after surgery. 
One GIST patient without progression died 16 mo after 
surgery because of a postoperative intestinal obstruc-
tion. The median overall survival rate was 84.6 mo, and 
the median disease-free survival rate was 94.5 mo.

CONCLUSION: The overall survival of patients with 
tumors of the angle of Treitz was encouraging even 
when the tumor size was relatively large. A segmental 
resection on the left side of the mesenteric vessels is 
considered to be a reliable and curative option for tu-
mors of the angle of Treitz. 

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.

Key words: Gastrointestinal stromal tumor; Adenocarci-
noma; Angle of Treitz; Surgical treatment; Prognosis

Core tip: This single-center study investigated a type 
of rare tumor originating from the angel of Treitz. The 
symptoms, diagnosis, surgical procedure, histology, and 
prognosis were evaluated. Although the tumors tended 
to be large, segmental jejunal resection on the left side 
of the mesenteric vessels was the treatment of choice.
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INTRODUCTION
It is known that tumors of  the small intestine, which ac-
count for less than 5% of  digestive tract tumors[1], rarely 
occur. Tumors occurring in the angle of  Treitz are even 
rarer. As a result, tumors of  the angle of  Treitz have nev-
er been reported on a large scale. Most published studies 
are case reports[2-5]. Most cases occur sporadically, but 
some may occur in the context of  a familial syndrome (i.e., 
Peutz-Jeghers syndrome or Crohn’s disease)[6]. These pa-
tients usually present with abdominal pain, iron-deficien-
cy anemia, gastrointestinal bleeding, or vomiting caused 
by an obstruction[7]. A tumor of  the angle of  Treitz may 
also be an incidental finding during clinical examination.

Although segmental resection is the treatment of  
choice, this is not apparent from the literature. Moreover, 
data from our center suggest that most tumors of  the an-
gle of  Treitz are gastrointestinal stromal tumors (GISTs), 
and only a few are adenocarcinomas. In this study, we 
report a series of  patients with tumors of  the angle of  
Treitz to clarify the diagnosis and treatment method.

MATERIALS AND METHODS
Patients and tumor specimens
This study examined 13 patients (8 men and 5 women; 
mean age, 50.1 years; range, 36-74 years). All patients in 
this study underwent surgical resection of  tumors of  the 
angle of  Treitz (Table 1). Formalin-fixed and paraffin-
embedded tumor samples were examined. The pathologi-
cal categories for the 13 patients were GIST (11 cases) 
and adenocarcinoma (2 cases). For the patients with 
GISTs, immunohistochemical evaluations of  CD117, 
CD34, S-100, smooth muscle actin (SMA), desmin, and 
Ki67 were performed in all cases (Table 2). Assessments 

of  the maximal tumor size, histologic growth pattern, 
and mitotic count in 50 high-power fields (HPFs, for 
GISTs) were independently performed by two senior 
pathologists. The malignant potential of  the GISTs was 
estimated based on tumor size, mitotic count, rupture, 
and tumor location, according to the criteria published in 
2008 by the National Institutes of  Health (NIH)[8]. The 
survival data were obtained either by reviewing the clini-
cal records or at follow-up. In addition, preoperative and 
postoperative therapies with tyrosine kinase inhibitors or 
chemotherapy were assessed.

Surgical procedure
The surgical procedure included segmental jejunal resec-
tion and multivisceral resection. The decision regarding 
which of  the two procedures to use was made intraopera-
tively based on tumor size and site. Segmental jejunal re-
section was performed on the left side of  the mesenteric 
blood vessels (Figure 1). When the tumor infiltrated into 
adjacent organs, multivisceral resection was performed.

Statistical analysis
All statistical analyses were performed with the software 
program IBM SPSS Statistics 21 (IBM Corp., Armonk, 
NY, United States). The disease-free survival and overall 
survival were estimated using the Kaplan-Meier method. 
The nonparametric log-rank test was used to compare 
the groups.

RESULTS
Clinicopathologic characteristics
Table 1 summarizes the clinicopathologic characteristics 
of  the 13 patients with tumors of  the angle of  Treitz. 
Mean patient age was 50.1 years, and there was no sig-
nificant correlation between age and tumor recurrence 
(95%CI: 0.928-1.121; P = 0.686). Mean tumor size was 
8.1 cm (range, 3.2-15 cm). There was no significant 
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  Patient Age (y) Gender Size (cm) Presentation Pathology Surgical procedure Lymph node
positive/total

Adjuvant 
therapy

Site of 
progression

Cause of death 

  1 41 Male 15 Health examination GIST Segmentectomy 0/0 Gleevec 3 yr
  2 74 Male   4 Health examination GIST Segmentectomy 0/0
  3 59 Male   5 Health examination GIST Segmentectomy   0/11
  4 36 Male   5 Health examination GIST Segmentectomy 0/0
  5 66 Female      7.5 Pain GIST Segmentectomy 0/0 Obstruction
  6 51 Female      6.7 Health examination GIST Segmentectomy 0/0 Gleevec 1 yr
  7 61 Male 13 Health examination GIST Segmentectomy 0/0 Liver Liver 

metastasis
  8 36 Male      4.5 Bleeding GIST Segmentectomy 0/2
  9 58 Female      3.2 Pain GIST Segmentectomy 0/0
  10 40 Male 14 Pain GIST Multi-visceral 0/7 Gleevec 3 yr
  11 60 Male      8.5 Bleeding, pain, 

anemia
GIST Segmentectomy 0/1

  12 62 Female      3.3 Pain, vomiting Cancer Segmentectomy 0/9
  13 46 Female 15 Vomiting, pain, 

anemia
Cancer Segmentectomy 2/7 Radiotherapy Local Tumor 

progression

Table 1  Clinical and pathologic characteristics of patients with tumors of the angle of Treitz

GIST: Gastrointestinal stromal tumors.



correlation between tumor size and tumor recurrence 
(95%CI: 0.613-5.309; P = 0.284). Six patients were diag-
nosed without symptoms in clinical examinations. Six of  
the remaining patients presented with abdominal pain: 2 
presented with vomiting; 2 presented with anemia; and 
2 presented with gastrointestinal bleeding. Both of  the 
patients with adenocarcinoma presented with vomiting, 
whereas none of  the GIST patients had such symptoms. 
The GISTs tended to be sharply demarcated without in-
filtrative growth, which was in contrast to the adenocar-

cinomas (Figure 2). Based on tumor histology, 11 tumors 
were diagnosed as GISTs with spindle-cell differentia-
tion, and the other 2 as adenocarcinomas (Figure 3). The 
immunohistochemical analysis showed that all GISTs 
expressed CD117. Five tumors expressed S-100, 8 tu-
mors expressed CD34, and 5 tumors expressed SMA. No 
desmin-positive tumors were identified. The mitotic rate 
per 50 HPFs ranged from 1 to more than 10 (median, 2 
per 50 HPFs). The potential risk of  malignancy (accord-
ing to NIH criteria) was rated as low in 5 cases, medium 
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  Patient CD117 CD34 Desmin SMA S-100 Ki67 Mitotic count 
(/50HPF)

Other malignancy NIH risk scale

  1 +++ - - - - 2%+ 3 No High
  2 ++ ++ - - + < 5% < 2 No Low
  3 +++ + - - - 2% < 5 No Low
  4 +++ ++ - ++ + 2%+ 1 No Low
  5 +++ - - - + < 2% 1 No Medium
  6 + ++ - - + < 2% 3 No Medium
  7 + - - + - 5% 1 Colon cancer High
  8 +++ +++ - - - < 5% 1 No Low
  9 +++ + - ++ + < 2% 1 Gastric cancer Low
  10 +++ - - - - 15% > 10 No High
  11 +++ +++ + - 5% 2 Intestinal GIST 16 

years ago
Medium

Table 2  Immunohistochemical examination and clinical data of 11 gastrointestinal stromal tumors

SMA: Smooth muscle actin; NIH: National Institutes of Health.

Figure 1  An intraoperative photograph of the mesenteric vessels (A), and of anastomosis on the left side of the mesenteric vessels (B).

A B

Figure 2  A well-encapsulated gastrointestinal stromal tumor with a normal mucous membrane(A), and an ulcerative carcinoma that has infiltrated into the 
adjacent tissue (B).

A B
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survival and disease-free survival rates are shown in Fig-
ure 5. The median overall survival rate was 84.6 mo, and 
the median disease-free survival rate was 94.5 mo.

The surgical procedures included segmental jejunal 
resection in 11 patients and multivisceral resection in one 
patient. The multivisceral resection comprised a segmen-
tal jejunal resection combined with segmental colon re-
section because of  tumor infiltration into the middle col-
ic artery. One of  the patients who underwent segmental 
jejunal resection was treated with secondary descending 
duodenum jejunal side-to-side anastomosis 10 d after the 
initial operation because of  postoperative obstruction by 
greater omental adhesion, which constricted the fourth 
part of  the duodenum. The patient died 16 mo later of  
intractable intestinal obstruction.

Three of  the 11 GIST patients received imatinib af-
ter surgery, including one patient with a medium risk of  

in 3 cases, and high in 3 cases. All 13 patients underwent 
computed tomography (CT) examination. The CT results 
indicated that 5 tumors originated from the angle of  
Treitz, and 8 tumors were detected in the left upper ab-
domen (Figure 4). Only one patient was diagnosed using 
traditional endoscopy.

Follow-up
Survival data for all patients were obtained. One of  the 
two patients with adenocarcinoma had tumor progres-
sion and died 9 mo after surgery. The other patient with 
adenocarcinoma survived and showed no recurrence at 
the 18-mo follow-up. For the 11 patients with GISTs, 
although only one showed tumor progression (high-risk 
potential), 2 patients ultimately died: one 16 mo postop-
eratively from postoperative obstruction, and the other 
52 mo postoperatively from tumor progression. Overall 

Figure 3  Gastrointestinal stromal tumors with spindle cell 
differentiation (A) (× 20), and carcinoma with moderate-to-
poor differentiation (B) (× 20).

A B

Figure 4  Computed tomography scan. A, B: Computed tomography (CT) scan and upper gastrointestinal radiography for gastrointestinal stromal tumors of the 
angle of Treitz (arrow); C, D: CT scan of adenocarcinoma of the angle of Treitz before (C) and after (D) chemotherapy (arrow).

A B

C D
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progression and 2 high-risk patients. None of  these pa-
tients had any evidence of  relapse. The other 8 patients 
did not receive adjuvant imatinib therapy. One high-risk 
patient (patient 7) had a synchronous carcinoma of  the 
sigmoid colon (pT3N0M0), which was resected simulta-
neously, and received systemic chemotherapy for 6 cycles 
(FOLFOX4 regimen). After 46 mo, the patient devel-
oped liver metastasis and died 6 mo later. One of  the two 
adenocarcinoma patients (patient 12) did not receive any 
adjuvant therapy and remained alive at the 18-mo follow-
up. Another patient (patient 13) received neoadjuvant 
chemotherapy (oxaliplatin + capecitabine) for 3 cycles, 
but the response was mild, and the tumor did not shrink. 
After palliative surgery, the patient underwent subsequent 
radiotherapy (2 Gy, 25 times, 5 wk). However, the disease 
progressed, and the patient died 9 mo after resection.

DISCUSSION
Tumors of  the angle of  Treitz are difficult to diagnose 
because of  their rarity and nonspecific symptoms[9]. In 
this group, 6 patients had no presentation and were diag-
nosed incidentally (by clinical examination); the average 
tumor size was 8.1 cm. Interestingly, these patients all had 
GISTs. In symptomatic patients, only those with acute 
gastrointestinal bleeding or vomiting were diagnosed 
within 2 weeks, whereas the diagnosis of  patients with 
vague abdominal pain was delayed beyond 2 mo (range, 2 
mo to 5 years). Similar to our findings, the study of  Cun-
ningham et al[10] showed that the mean time from symp-
tom onset to diagnosis was approximately 4 mo. There-
fore, the treatment of  these tumors often occurs late.

According to the literature[11], barium meal radiog-
raphy of  the digestive tract is useful for detecting en-
doluminal diseases. However, the optimal examination 
method is capsule endoscopy or endoscopy using a tube 
capable of  reaching the angle of  Treitz[12]. Moreover, un-
der exophytic growth conditions, as in most GISTs, CT 
may be useful for localizing and assessing resectability[13]. 
Before the use of  capsule endoscopy and modern heli-
cal CT, an upper intestinal barium study was the most 
frequently used radiographic diagnostic method. This 

approach has a diagnostic rate as low as 22%[14]. Recent 
studies[15] have shown that CT enteroclysis using spiral 
and multidetector-row CT with an enteral contrast agent 
has become the radiographic diagnostic tool of  choice 
for suspected small bowel neoplasms because the sensi-
tivity and specificity are 100% and 95%, respectively.

Regarding the resection margin and lymphadenecto-
my of  GISTs, investigators have reached a consensus that 
R0 resection is sufficient and that there is no need for 
lymphadenectomy[16]. However, the surgical procedure for 
adenocarcinoma of  the angle of  Treitz remains contro-
versial. The particular vascularization of  this area is tech-
nically challenging for surgeons. To increase the resection 
margin, some investigators[17] recommend resection with 
anastomosis on the right side of  the mesenteric vessels 
even if  there is a risk of  damaging the papilla. Conversely, 
other investigators[5] suggest a segmental resection on the 
left side of  the mesenteric vessels to protect the blood 
supply of  the duodenal stump. These investigators identi-
fied radical resection of  this disease as having a proximal 
resection margin of  > 2 cm instead of  > 5 cm. Addition-
ally, the extent of  lymphadenectomy is also disputed. Al-
though extended lymphadenectomy for adenocarcinoma 
is recommended[18], total removal of  all cancer cells for 
tumors in this area makes lymphatic drainage difficult[19]. 
From a technical perspective, we believe that only lymph 
nodes visible to the naked eye or involved in the area of  
resection should be removed[20]. In this patient group, we 
performed resections only on the left side of  the mesen-
teric vessels, and all patients recovered uneventfully.

The prognoses and disease-free survival rates of  
GIST patients depend on tumor biology, which is deter-
mined by tumor size, localization, rupture, and mitotic in-
dex (using the NIH scale). This finding has been affirmed 
by Miettinen et al[21] for duodenal GISTs. This result was 
also verified by our patient who developed liver metas-
tasis. In our series, 10 cases (90.9%) had a mitotic count 
of  no more than 5 mitoses per 50 HPFs. This result is 
consistent with the findings of  Winfield et al[22]. The use 
of  adjuvant imatinib after radical resection is widely ac-
cepted and is recommended at a dose of  400 mg/d for 
1 year for medium-risk patients and for 3 years for high-
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Figure 5  Kaplan-Meier analysis demonstrates the overall (A) and disease-free survival (B) rates for the 13 patients with tumors of the angle of Treitz.
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risk patients[23]. In our group, only 3 of  the 6 patients 
who were potentially at medium or high risk received 
adjuvant therapy for economic reasons. None of  these 
patients developed recurrence.

Early studies showed that the 5-year survival rate 
of  patients with carcinomas confined to duodenal seg-
ments D3, D4, and the angle of  Treitz was approximately 
75%[19]. However, recent studies revealed a 5-year survival 
rate of  only 23%-30%[10,14], which might be attributed to 
the different disease stages among the patients who un-
derwent resection. The factors influencing long-term sur-
vival include R1 or palliative resection, a locally advanced 
tumor, positive regional lymph nodes, and poor response 
to adjuvant chemotherapy[18]. Consistent with the results 
of  previous studies[14,18], two adenocarcinoma patients in 
our series had markedly different outcomes. One patient 
(with a relatively early-stage tumor) who underwent radi-
cal resection survived 18 mo and showed no tumor pro-
gression. The other patient with a locally advanced tumor 
underwent palliative resection but died 9 mo after surgery 
despite undergoing neoadjuvant chemotherapy and adju-
vant radiotherapy. Several studies have shown that adju-
vant therapy has no benefit after radical resection[24].

In conclusion, the overall survival of  patients with 
tumors of  the angle of  Treitz was encouraging even 
though the tumor size was often relatively large. Segmen-
tal resection on the left side of  the mesenteric vessels is 
considered to be a reliable and curative option for tumors 
of  the angle of  Treitz. For GIST patients, the prognosis 
depends on the risk scale. The use of  adjuvant imatinib 
is recommended for patients at medium or high risk. 
Surgery remains the treatment of  choice for adenocarci-
noma patients. The role of  neoadjuvant or adjuvant che-
motherapy requires further investigation.
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