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Abstract
BACKGROUND 
Hepatic colon carcinoma invading the duodenum is not common in clinical pra-
ctice. Surgical treatment of colonic hepatic cancer that invades the duodenum is 
difficult, and the surgical risk is high.

AIM 
To discuss the efficacy and safety of duodenum-jejunum Roux-en-Y anastomosis 
for the treatment of hepatic colon carcinoma invading the duodenum.

METHODS 
From 2016 to 2020, 11 patients from Panzhihua Central Hospital diagnosed with 
hepatic colon carcinoma were enrolled in this study. Clinical and therapeutic 
effects and prognostic indicators were retrospectively analyzed to determine the 
efficacy and safety of our surgical procedures. All patients underwent radical 
resection of right colon cancer combined with duodenum-jejunum Roux-en-Y 
anastomosis.

RESULTS 
The median tumor size was 65 mm (r50-90). Major complications (Clavien-
DindoI-II) occurred in 3 patients (27.3%); the average length of hospital stay was 
18.09 ± 4.21 d; and only 1 patient (9.1%) was readmitted during the 1st mo after the 
surgery. The 30-d mortality rate was 0%. After a median follow-up of 41 m (r7-58), 
the disease-free survival at 1, 2, and 3 years was 90.9%, 90.9% and 75.8%, 
respectively; the overall survival at 1, 2, and 3 years was 90.9%.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i5.1049
mailto:cxf8448180@163.com
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CONCLUSION 
In selected patients, radical resection of right colon cancer combined with duodenum-jejunum 
Roux-en-Y anastomosis is clinically effective, and the complications are manageable. The surgical 
procedure also has an acceptable morbidity rate and mid-term survival.

Key Words: Colonic liver cancer; Duodenum; Tumor infiltration; Duodenum-jejunum Roux-en-Y 
anastomosis; Case study

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In summary, radical right hemicolectomy and duodenum-jejunum Roux-en-Y anastomosis are 
feasible and safe in selected patients with colorectal carcinoma complicated with duodenal invasion, with 
a low incidence of postoperative complications and a good prognosis for tumor treatment. We still need 
larger prospective studies with longer follow-up to confirm these preliminary findings.

Citation: Liu PG, Feng PF, Chen XF. Right hemicolectomy combined with duodenum-jejunum Roux-en-Y 
anastomosis for hepatic colon carcinoma invading the duodenum: A single-center case series. World J Clin Cases 
2023; 11(5): 1049-1057
URL: https://www.wjgnet.com/2307-8960/full/v11/i5/1049.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i5.1049

INTRODUCTION
Colorectal cancer (CRC) is one of the most common cancers worldwide and is the fifth leading cause of 
cancer incidence and mortality[1,2]. The prevalence of CRC is increasing globally[3], and the mortality 
rate of patients with advanced CRC is high[4,5]. CRC survival is significantly affected by the location, 
stage, and size of the cancer. Adjacent organ invasion is found in 5%-24% of CRC patients[6,7].

CRC, especially tumors near the hepatic flexure of the colon, frequently infiltrates the lower section of 
the descending duodenum and horizontal duodenum[8]. Hepatic colon carcinoma invading the 
duodenum is not common in clinical practice, and it is difficult to treat surgically. The main reason is 
the relatively high risk of surgery and the obviously high probability of complications, including severe 
complications (e.g., duodenal leakage). Due to the complexity and difficulty of surgical treatment, some 
surgeons tend to believe that there is no chance of cure. In this case, they give up the treatment of 
duodenal lesions and perform palliative right-side colon resection, which affects these patients’ 3- and 5-
year survival rates[9]. According to different degrees of hepatic colon carcinoma invading the 
duodenum, active and reasonable surgical method formulas and correct treatment of duodenal defects 
will be used to help improve the condition or reduce postoperative complications.

Eleven patients with cancers of the hepatic flexure of the colon invading the duodenum were treated 
with duodenum-jejunum Roux-en-Y anastomosis in our hospital. In this retrospective study, our aim 
was to evaluate the effect of duodenal-jejunal Roux-en-Y anastomosis on the invasion of the duodenum 
by hepatic colon carcinoma and to provide a reference for the clinical promotion of this technique.

MATERIALS AND METHODS
Study participants
According to the PROCESS guidelines[10], a retrospective analysis was performed based on a single-
center prospective case series. From May 2016 to June 2020, 11 patients were preoperatively diagnosed 
with colonic hepatic curl carcinoma with duodenal invasion at Panzhihua Central Hospital (Panzhihua, 
China). Before the operation, the hospital's gastrointestinal surgery specialists, internal medicine 
specialists, pathologists, radiologists, and imaging experts participated in the evaluation of the patient. 
The patients had undergone right semicolon carcinoma radical resection and duodenal-jejunal Roux-
EN-Y anastomosis in the General Surgery Department of our hospital. None of them received 
neoadjuvant chemotherapy intervention prior to surgery. Surgeon Pei-Gen Liu, deputy chief physician, 
has completed laparotomy and minimally invasive laparoscopic surgery for more than 500 cases of 
CRC. He has rich experience in combined viscerectomy for locally advanced CRC and a profound 
understanding of membrane anatomy. He is quite accomplished in protecting patients’ sexual function 
and urination function when performing rectal cancer surgery. The surgeries were performed with the 
full advice and assistance of a multidisciplinary team. This study was approved by the ethics committee 

https://www.wjgnet.com/2307-8960/full/v11/i5/1049.htm
https://dx.doi.org/10.12998/wjcc.v11.i5.1049
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of Panzhihua Central Hospital (No. 20160001).
The following information of the patients was collected in detail: demographic aspects of the patients, 

American Society of Anesthesiologists (ASA) scores, duration of surgery, intraoperative blood loss, 
perioperative complications, pathological staging, and calculated overall survival and disease-free 
survival (DFS). Surgical risk was classified according to the ASA classification. Complications were 
classified according to the Clavien-Dindo classification[11]. The histopathological staging was recorded 
according to the tumor, nodes, metastases classification (American Joint Committee on Cancer 8th 
Edition for Cancer Staging).

Postoperatively, all patients were reevaluated by an oncologist to determine whether adjuvant 
therapy would be used. Five patients were in fair condition and underwent adjuvant chemotherapy 
(CAPOX, 12 wk), another two patients were not eligible for chemotherapy due to their cachexia, and 
four elderly patients in their 70 s gave up chemotherapy due to their elderly family members.

Description of the surgical technique
Once anesthetized, the patient was placed in the supine position. The operation was performed from a 
midline incision in the abdomen. First, whether the tumor had spread throughout the abdominal cavity 
was carefully determined. When the tumor had metastasized, we either abandoned radical surgery or 
continued the surgery. On the premise of no tumor metastasis, it was very important to explore the 
relationship between the tumor and its surroundings. Since the tumor only invaded part of the intestinal 
wall of the duodenum, it could be indicated that the tumor might be radically removed. In this case, we 
performed complete radical surgery. Radical surgery for right colon cancer was carried out according to 
the D3 standardization. The tumor and the surrounding 1 cm normal intestinal wall were resected at the 
site of duodenal invasion. In the upper part of the jejunum (20 cm from the ligament of flexion), a linear 
cutting stapling device was used to close the severed jejunum and the opening of the distal jejunum 
sidewall (the size of the opening was equivalent to the wound surface after duodenal wall tumor 
resection). A 3-0 absorbable suture was used to suture the duodenal wound and the jejunum opening 
(side-to-side anastomosis), and an interrupted suture technique was used for the plasma muscle layer to 
strengthen the anastomosis. The opening of the sidewall of the small intestine measuring approximately 
40 cm at the distal end of the duodenal-jejunal anastomosis was used to complete the anastomosis with 
the proximal jejunum. The surgical technique is shown in Figure 1.

Statistical analyses
Quantitative variables were described with percentages. The median and range or the mean and 
standard deviation were used to calculate some of the quantitative variables. The Kaplan–Meier method 
was used to estimate patient survival. DFS was defined as the time from the date of surgical 
intervention to the date of recurrence. Statistical analyses were performed with SPSS20.0.

RESULTS
Patient characteristics
Eleven patients with hepatic colon carcinoma invading the duodenum underwent duodenum-jejunum 
Roux-en-Y anastomosis from May 2016 to June 2020. The demographics and general characteristics of 
the patients are shown in Table 1. The median age of the patients was 68 years (range: 34-74 years), and 
5 (45.5%) patients were male. The median body mass index was 18 kg/m2 (range: 14.3-23). Two patients 
were considered to be ASA I (18.2%), and 9 were considered ASA II (81.8%). The performance status of 8 
patients was assessed as electrocorticography 1 (72.7%). Ten (90.9%) patients had carcinoembryonic 
antigen > 5 ng/mL. The median tumor size was 65 mm (range: 50-90 mm). Three (27.3%) patients had 
T4bN1 disease, and two (18.2%) had T4bN2 disease.

Perioperative and postoperative complications
The perioperative and postoperative results are shown in Table 2. The operative time was 241.36 ± 31.23 
min, and the operative blood loss was 190.91 ± 59.07 mL. Three patients (27.3%) presented with complic-
ations. Incisional infection (Clavien-Dindo classification I) was found in 2 (18.2%) patients, and 
lymphatic leak (Clavien-Dindo classification II) was found in 1 (9.1%) patient. The times to the first 
bowel movement and resumption of a regular diet were 3.45 ± 1.04 and 7.55 ± 1.21 d, respectively. The 
postoperative hospital stay was 18.09 ± 4.21 d. None of the patients died during the first 30 
postoperative days. Only 1 (9.1%) patient was hospitalized again within 30 d after surgery.

Short-and medium-term outcomes
The patients were followed up, and the short- and medium-term outcomes are shown in Table 3. The 
median follow-up was 41 mo (range: 7-58). Five (45.5%) patients received chemotherapy after surgery, 
four (36.4%) received a complete course of chemotherapy, and treatment was discontinued in one 
patient due to intolerance. Progression was observed in 3 (27.3%) patients, with a median time to 
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Table 1 Demographics and characteristics of the patients

Parameter Value

Agea in yr 68 (r34-74)

Male/female 5 (45.5)/6 (54.5)

BMI 18 (r14.3-23)

ASAI/II/III/IV 2 (18.2)/9 (81.8)/0/0

ECOG 0/1/2/3/4 3 (27.3)/8 (72.7)/0/0/0

CEA > 5 ng/mL 10 (90.9)

Tumor sizea in mm 65 (r50-90)

Neoadjuvant chemotherapy 0

TN classification

T4bN0 6 (54.5)

T4bN1 3 (27.3)

T4bN2 2 (18.2)

Data are presented as n (%), unless otherwise indicated.
aMedian (range). ASA: American Society of Anesthesiologists; BMI: Body mass index; CEA: Carcinoembryonic antigen; ECOG: Electrocorticography.

Table 2 Perioperative and postoperative results

Parameter Value

Operative timea in min 241.36 ± 31.23

Blood lossa in mL 190.91 ± 59.07

Perioperative complications by Clavien-Dindo classification 3 (27.3)

I 2 (18.2) incision infection

II 1 (9.1) lymphatic leak

III 0

IV 0

V 0

Time to first bowel movementa 3.45 ± 1.04

Time to resumption of regular dieta 7.55 ± 1.21

Hospital staya 18.09 ± 4.21

30-d mortality 0

30-d readmission 1 (9.1)

Data are presented as n (%), unless otherwise indicated.
amean ± standard deviation.

recurrence of 32 mo (r6-36). The recurrence sites included the lymph nodes (1 patient), liver (1 patient) 
and peritoneum (1 patient). During the follow-up period, 2 (18.2%) patients died from abdominal or 
liver metastases. The 1-, 2- and 3-year DFS rates were 90.9%, 90.9% and 75.8%, respectively. In addition, 
the 1-, 2- and 3-year overall survival rates were all 90.9%.

Estimated patient survival
The DFS rates at 1, 2 and 3 years were 90.9%, 90.9% and 75.8%, respectively (Figure 2A). Patients with 
recurrent tumors cannot be treated surgically. Two deaths occurred during follow-up, both of which 
were due to recurrent tumors. The overall survival rates at 1, 2 and 3 years were all 90.9% (Figure 2B).
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Table 3 Short-and medium-term outcomes

Parameter Value

Follow-upa in mo 41 (r7-58)

Adjuvant chemotherapy 5 (45.5)

Completed chemotherapy 4 (36.4)

Recurrence 3 (27.3)

Time to recurrencea in mo 32 (r6-36)

Recurrence sites

Lymph node 1 (9.1)

Liver 1 (9.1)

Peritoneum 1 (9.1)

Disease-free survival

1-yr 90.9%

2-yr 90.9%

3-yr 75.8%

Overall survival

1-yr 90.9%

2-yr 90.9%

3-yr 90.9%

Deaths 2 (18.2)

Data are presented as n (%), unless otherwise indicated.
aMedian (range).

DISCUSSION
CRC, a common malignant tumor of the digestive tract, is a serious threat to human health worldwide. 
According to China's cancer statistics in 2015, the incidence and mortality of CRC ranked fifth among all 
malignant tumors. Data show that the number of new cases of CRC in China that involved male patients 
was 376300, while 160600 involved female patients. Additionally, 191000 patients died of CRC, 
including 111000 males and 80000 females[12]. The incidence of CRC in developed countries such as the 
United States has shown a significant decline, but it has shown an upward trend in China[13]. Epidemi-
ological results show that compared with left colon cancer, right colon cancer has a lower 5-year 
survival rate and a shorter average survival time[14]. The main reason is that radical resection of the 
right colon is generally believed to be more complicated than that of the left colon, radical resection is 
more difficult to achieve, and the recurrence and metastasis rates after radical resection are relatively 
high.

Hepatic colon carcinoma is considered right colon cancer, with an incidence rate of 1.4% to 6.0% 
among the colon cancer cases[15]. The incidence of colon cancer invading adjacent organs is approx-
imately 23%. Once colon cancer invades the serosal membrane, it can directly infiltrate and metastasize 
to the surrounding organs, and this occurs especially with hepatic colon carcinoma. Due to the 
specificity of the anatomical position, the colonic liver curve and the duodenum are located in the 
retroperitoneal space at the same time, and the adjacent relationship is close. No barrier exists between 
the two. The first organ invaded is the duodenum. Severe cases can lead to duodenal fistula, which can 
cause difficulties during surgical treatment. Hepatic colon carcinoma does not commonly invade the 
duodenum in clinical practice. Originally, when hepatic colon carcinoma invaded the duodenum, the 
opportunity for radical treatment was believed to be lost, and palliative treatment was then given. 
Currently, surgery is the first choice for the treatment of hepatic colon carcinoma invading the 
duodenum. The choice of surgical method has a decisive influence on patient prognosis.

Certain controversy exists regarding the choice of surgical procedures for hepatic colon carcinoma 
invading the duodenum. Some researchers believe that to ensure radical cure of the tumor, right 
hemicolectomy and pancreaticoduodenectomy should be performed at the same time once colon cancer 
invades the duodenum, regardless of the degree of invasion. However, this operation is likely to cause 
greater trauma, increase blood loss, and produce a large number of anastomoses. The operation is 
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Figure 1 Diagrams and photos of this surgery. A: Anastomosis of the descending duodenum and jejunum; B: Anastomosis of the descending part of the 
duodenum and the jejunum; C: Anastomosis of the descending part of the duodenum and jejunum and anastomosis of the jejunum and jejunum; D: Schematic 
diagram of digestive tract reconstruction.

Figure 2 Estimated patient survival. A: Disease-free survival; B: Overall survival.

difficult, and most patients cannot tolerate the procedure[16], resulting in certain limitations to its 
promotion. Based on extensive research, as long as the tumor does not invade the pancreas and is more 
than 2 cm away from the duodenal papilla, pancreaticoduodenectomy is believed to be unnecessary. 
Radical treatment of tumors can also be achieved by resection of the right colon and duodenal lesions
[17]. The blood supply of the duodenum is poor. In addition, a large amount of digestive juice passes 
through the duodenum, resulting in a high probability of duodenal leakage after surgery. To prevent 
the occurrence of anastomotic leakage, low tension on the anastomosis must be maximally ensured 
while avoiding stenosis. In addition, the occurrence of intestinal stenosis should be avoided. After 
resection of hepatic colon carcinoma invading the duodenum, conventional treatment of the duodenal 
defect entails a lateral intermittent suture for closure or fungus-like tube placement at the end of surgery 
for duodenal fistulas and according to the size of the defect[18]. However, these treatments do not solve 



Liu PG et al. Right hemicolectomy and duodenum-jejunum Roux-en-Y anastomosis

WJCC https://www.wjgnet.com 1055 February 16, 2023 Volume 11 Issue 5

the problems of local tension and effective diversion of digestive juice, and the risk of postoperative 
leakage is still high.

To solve the above problems, we performed duodenal-jejunal Roux-en-Y anastomosis after radical 
resection of right colon cancer and achieved good clinical results. Roux-en-Y duodenum-jejunum 
anastomosis can reduce the amount of digestive juice and chyme flowing through the duodenum and 
reduce the occurrence of duodenal leakage.

In general, this operation had the following advantages. First, there is no intestinal stenosis. This 
operation employs the duodenal defect surface for anastomosis with the jejunum to avoid local 
suturing, which can cause intestinal stenosis. Gastric juice, bile and pancreatic juice can move along the 
intestinal tract to the distal small intestine through the duodenal-jejunal anastomosis and jejunal-jejunal 
anastomosis. Second, there was no tension: the duodenum and jejunum were anastomosed, and the 
mesentery was free. After anastomosis, the local anastomosis can be completely tension-free. Third, 
regarding early food intake, any duodenal leakage caused by eating is not a concern. The 11 patients in 
this article started eating normally approximately 7 d after the operation, and no significant increase in 
abdominal drainage after eating was observed. In addition, because a duodenal fistula was not created, 
the patients’ pain was markedly reduced, and their quality of life was improved. Fourth, the difficulty 
of the operation remains unchanged, and the patient's prognosis is unaffected. Duodenal-jejunal Roux-
en-Y anastomosis is simpler than repair of the pedicled terminal ileum patch, and the surgical effect is 
accurate. At the same time, the occurrence of perioperative complications is reduced. Only 2 patients 
had a mild incisional infection, 1 patient had lymphatic leakage, and all recovered spontaneously. The 3-
year follow-up survival rate was 90.9%, and the 3-year DFS rate was 75.8%. The long-term efficacy 
requires further observation.

The comprehensive treatment model of radical surgery and adjuvant chemotherapy has increased the 
5-year survival rate of stage Ⅱ-Ⅲ colon cancer by 15%-20%[19,20]. The current CAPOX regimen 
(capecitabine + oxaliplatin) is an internationally recognized standard postoperative chemotherapy 
regimen for stage III CRC. In recent years, oxaliplatin-based adjuvant chemotherapy has been 
demonstrated to effectively improve the survival rate of patients, but its peripheral toxicity cannot be 
ignored[21]. Of the 11 patients in this manuscript, 5 received postoperative chemotherapy according to 
the CAPOX regimen, and the remaining patients did not undergo chemotherapy due to intolerance. 
One patient discontinued treatment after two courses of chemotherapy due to a severe chemotherapy 
reaction, and the remaining 4 patients were able to tolerate it. To date, none of the patients who received 
postoperative chemotherapy have had tumor recurrence or metastasis. This study showed that the 3-
year DFS rate of patients was 75.8%, suggesting that postoperative chemotherapy may effectively 
improve the DFS rate of patients. Postoperative chemotherapy is recommended when the patient's 
physical condition permits.

This study had some limitations. First, our study was retrospective, and the number of patients was 
limited. Second, our research did not have a comparative group. Third, once anastomotic fistula occurs, 
drainage must be maintained, and the healing time for patients is usually long, which complicates 
resolution of the enteral nutrition problem. In addition, the median follow-up was only 41 mo, which 
did not allow us to report long-term outcomes.

CONCLUSION
In summary, radical right hemicolectomy and duodenum-jejunum Roux-en-Y anastomosis are feasible 
and safe in selected patients with CRC complicated with duodenal invasion, and this technique has a 
low incidence of postoperative complications and a good prognosis for tumor treatment. We still need 
larger prospective studies with longer follow-up to confirm these preliminary findings.

ARTICLE HIGHLIGHTS
Research background
Hepatic colon carcinoma invading the duodenum is not common in clinical practice. Surgical treatment 
of colonic hepatic cancer that invades the duodenum is difficult, and the surgical risk is high.

Research motivation
Surgical treatment of colonic hepatic cancer that invades the duodenum is difficult, and the surgical risk 
is high.

Research objectives
The aim of the study was to discuss the efficacy and safety of duodenum-jejunum Roux-en-Y 
anastomosis in the treatment of hepatic colon carcinoma invading the duodenum.
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Research methods
From 2016 to 2020, 11 patients from Panzhihua Central Hospital diagnosed with hepatic colon 
carcinoma were enrolled in this study. Clinical and therapeutic effects and prognostic indicators were 
retrospectively analyzed to determine the efficacy and safety of our surgical procedures. All patients 
underwent radical resection of right colon cancer combined with duodenum-jejunum Roux-en-Y 
anastomosis.

Research results
The median tumor size was 65 mm (r50-90). Major complications (Clavien-DindoI-II) occurred in 3 
patients (27.3%); the average length of hospital stay was 18.09 ± 4.21 d; and only 1 patient (9.1%) was 
readmitted during the 1st mo after the surgery. The 30-d mortality rate was 0%.After a median follow-up 
of 41 m (r7-58), the disease-free survival at 1, 2, and 3 years was 90.9%,90.9% and 75.8%, respectively; 
the overall survival at 1, 2, and 3 years was 90.9%.

Research conclusions
In selected patients, radical resection of right colon cancer combined with duodenum-jejunum Roux-en-
Y anastomosis is clinically effective, and the complications are manageable. The surgical procedure also 
has an acceptable morbidity rate and mid-term survival.

Research perspectives
Radical right hemicolectomy and duodenum-jejunum Roux-en-Y anastomosis are feasible and safe in 
selected patients with colorectal carcinoma complicated with duodenal invasion, and this technique has 
a low incidence of postoperative complications and a good prognosis for tumor treatment.
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