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Observational Study
Right hemicolectomy combined with duodenum-jejunum Roux-en-Y anastomosis for
hepatic colon carcinomahepatic colon carcinoma invading the duodenum: a single-

center case series

Pei-Gen Liu, Pan-Feng Feng, Xiang-Fan Chen

Abstract
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.

Al
The aim of the study was to discuss the efficacy and safety of duodenum-jejunum
Roux-en-Y anastomosisin 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— Dindol=IT)occurred in 3 patients (27.3%); the average length of hospital stay
was 18.09+4.21; and only one patient (9.1%) was readmitted during the first month
after the surgery. The 30-day 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%.

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.

INTRODUCTION

Colorectal cancer (CRC) is one of the most common cancers worldwide and is the
fifth leading cause of cancer incidence and mortality!2. The prevalence of CRC is
increasing globally ?, and the mortality rate of patients with advanced CRC is high*~.
CRC survival is significantly affected by the location, stage, and size of the cancer.
Adjacent organ invasion is found in5-24% of CRC patients®-.

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
(eg.duodenal leakage). Due to the complexity and difficulty of surgical treaalent, some
surgeons tend to believe that there is no chance of cure.In this casethey give up the

treatment of duodenal lesions and perform palliative right-side colon resection, which




affects these patients’ 3- and 5-year survival rates®. According to different degrees of
hepatic colon carcinoma invading the duodenum, active and reasonable surgical
method formulasand correct treatment of duodenal defects willbe used to help
improve the condition or reduce postoperative complications.

Eleven patients with cancers of the hepatic flexure ofthe colon invading the
duodenum were treated with duodenum-jejunum Roux-en-Y anastomosis in our
hospital. In this retrospective study, our aimwas 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!®, 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 invasionat Panzhihua Central Hospital. 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 Liu Peigen, deputy chief physician, has completed laparotomy and minimally
invasive laparoscopic surgery for more than 500 cases of colorectal cancer. He has rich
experience in combined viscerectomy for locally advanced colorectal cancer 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 of Panzhihua
Central Hospital (No. 20160001).




The following information of the patients was collected in detail: demographic
aspects of the patients, ASA scores, duration of surgery, intraoperative blood loss,
perioperative complications,pathological staging, and calculated overall survival (OS)
and disease-free survival (DFS).Surgical risk was classified according to the American
Society of Anesthesiologists (ASA) classification. Complications were classified
according to the Clavien—Dindo classification'’. The histopathological staging was
recorded according to the tumor, nodes,metastases (TNM) classification (American
Joint Committee on Cancer (AJCC) 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. Whenthe
tumorhad metastasized, we either abandoned radical surgery or continuedthe
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 lcm 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 suturewas used to suture the




duodenal wound and the jejunum opening (side-to-side anastomosis), and an
interrupted suture technique was used for theplasma 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 analysis

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 analysis was performed with SPSS20.0.

RESULTS
Patient characteristics

Eleven patients with hepatic colon carcinoma invading the duodenum
underwentduodenum-jejuma'l Roux-en-Y anastomosis from May 2016 toJune 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 (BMI) was 18 kg/m?2(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 eight patients was assessed as ECOG 1 (72.7%). Ten (90.9%)
patients had CEA>5 ng/mL. The median tumor size was 65 mm (range, 50-90 mm).
Three (27.3%) patients had T4bN1 disease, and 2 (18.2%) had T4bN2 disease.
Perioperative and postoperative complications

The perioperative and postoperative results are shown in Table 2. The operative
time was 241.36431.23 min,and the operative blood loss was 190.91+59.07 mL. Three

patients (27.3%) presented with complications. 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 days and 7.55+1.21 days, respectively.
The postoperative hospital stay was 18.09+4.21 days. None of the patients died during
the first 30 postoperative days. Only 1 (9.1%) patient was hospitalized again within 30
days 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 months (range, 7-58).Five (45.5%)
patients received chemotherapy after surgery, 4 (36.4%)received a complete course of
chemotherapy, and treatment was discontinued in 1 patientdue to
intolerance.Progression was observed in 3 (27.3%) patients, with a median time to
recurrence of 32 mo (r6-36). The recurrence sitesincluded 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 disease-free
survival rates were 90.9%,90.9% and 75.8%, respectively. In addition, the 1-, 2- and 3-
year overall survival rateswere all 90.9%.
Estimated patient survival

The disease-free survival ratesatl,2and 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 wereall 90.9% (Figure 2B).

DISCUSSION

Colorectal cancer, gcommon malignant tum% 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 colorectal cancer ranked fifth among all malignant tumors.

Data show that the number of new cases of colorectal cancer in China that involved

male patients was 376,300, while 160,600 involved female patients.




Additionally, 191,000 patients died of colorectal cancer, including 111,000 males and
80,000 females!2. The incidence of colorectal cancer in developed countries such as the
United States has shown a significant decline, but it has shown an upward trend in
China 3. Epidemiological results show that compared with left colon cancer, right colon
cancer has a lower 5-year survival rate and a shorter average survival time'4. 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!s. The incidence of colon cancer invading
adjacent organs is approximately 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 timeonce 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

difficult, and most patients cannot tolerate the procedure'®, 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!?. 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!s. However,
these treatments do not solve 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-jejunalRoux-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 has 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 duodenaljejunal 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 days

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 disease-free survival rate was 75.8%. The long-
term efficacy requires further observation.

The comprehensive treatment model of radical surgery and adjuvant
chemotherapy has increased the five-year survival rate of stage II~Illcolon cancer by
15%~20%1%20.The current CAPOX regimen (capecitabine + oxaliplatin) is an
internationally recognized standard postoperative chemotherapy regimen for stage III
colorectal cancer.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?.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 disease-free survival rate of patients was
75.8%,suggestingthat postoperative chemotherapy may effectively improve the disease-
free survival rate of patients. Postoperative chemotherapy is recommended when the
patient's physical condition permits.

We also recognize some limitations to our study. First, our study was retrospective,
nd the number of patients was limited. Second, our research does not have a
comparative group. Third, once anastomotic fistula occurs, drainage must be

maintained, and the healing time for patients is wusually long, which




complicatesresolution of the enteral nutrition problem. In addition, the median follow-

upwas only 41 mo, which does 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 colorectal carcinoma
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 anastomosisin the treatment of hepatic colon carcinoma invading the

duodenum.

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— Dindol=IT)occurred in 3 patients (27.3%); the average length of hospital stay
was 18.09+4.21; and only one patient (9.1%) was readmitted during the first month
after the surgery. The 30-day 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.




81849 Auto Edited.docx

ORIGINALITY REPORT

17%

SIMILARITY INDEX

PRIMARY SOURCES

Arkaitz Perfecto, Mikel Gastaca, Mikel Prieto, Jorge 0
. o Jorg 98words—3/0
Cervera et al. "Totally laparoscopic simultaneous
resection of colorectal cancer and synchronous liver
metastases: a single-center case series", Surgical Endoscopy,
2021

Crossref

Weiliang Y henglong Li, Lei Zhang, Fujing W 0
eiliang 'fang,s englong Li, Lei Zhang, Fujing Wang, o\ -\ 2 /0
Yulin Ma. "Surgical treatment and prognosis of

cancers of hepatic flexure of colon invading the duodenum in

65 patients", The Chinese-German Journal of Clinical Oncology,

2011

Crossref

Klmlhlro !garl, To'?hlfuml Kudo, Takahiro Toyofuku, 38 words — 1 %
Yoshinori Inoue. "The Outcomes of Endovascular

Aneurysm Repair with the Chimney Technique for Juxtarenal

Aortic Aneurysms", Annals of Thoracic and Cardiovascular

Surgery, 2016

Crossref

. : 0
www.ncbi.nlm.nih.gov 27 words — 1 /O

Internet

Shinsuke Uchikawa, Tomokazu Kawaoka, Hatsue 1 %
) . . .. 24 words —

Fujino, Atsushi Ono et al. "The effect of the skin-liver

capsule distance on the accuracy of ultrasound diagnosis for

liver steatosis and fibrosis", Journal of Medical Ultrasonics, 2022



B B

=

Crossref

synapse.koreamed.org 21 words — 1 %

Internet

Nur§|n Aguloglu, A‘ygeguI.Aksu. Evalqatlon of 20 words — 1 %
survival of the patients with metastatic rectal cancer

by staging 18F-FDG PET/CT radiomic and volumetric

parameters", Revista Espafiola de Medicina Nuclear e Imagen

Molecular (English Edition), 2022

Crossref

Zefen_g S-her.],' L.|h'u Gu, Danyl.Mao, Manman C.hen,16 words — < 'I %
Rongjia Jin. "Clinicopathological and prognostic

significance of PD-L1 expression in colorectal cancer: a

systematic review and meta-analysis", World Journal of Surgical
Oncology, 2019

Crossref

0
www.dovepress.com 16 words — < 1 /0

Internet

Takashi Shigeno, Takeo“FUJlta, Dfansuke' Kajl.yama, 15 words — < 1 %
Kazuma Sato, Naoto Fujiwara, Hiroyuki Daiko.

"407. A STUDY OF OUTCOMES OF ESOPHAGEAL CANCER

SURGERY FOR ELDERLY PATIENTS OVER 80YEARS OF AGE",

Diseases of the Esophagus, 2022

Crossref

Stavros AtharTasmu, Christos quant2|s, plmltrlos 13 words — < ’I %
Zacharakis, Nikolaos Kathopoulis, Artemis

Pontikaki, Themistoklis Grigoriadis. "The Use of Platelet-rich

Plasma as a Novel Nonsurgical Treatment of the Female Stress

Urinary Incontinence", Female Pelvic Medicine & Reconstructive
Surgery, 2021

Crossref



EXCLUDE QUQOTES ON EXCLUDE SOURCES OFF
EXCLUDE BIBLIOGRAPHY ON EXCLUDE MATCHES <12 WORDS



