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Abstract
Colon cancer is a highly prevalent disease worldwide, and approximately 15% of patients present with locally advanced tumors
(T4 stage). En bloc resection of the tumor is of pivotal importance and is associated with a highly significant improvement in
5-year survival.

Introduction
Colon cancer is a highly prevalent disease worldwide, with approximately 15% of patients presenting with
locally advanced tumors (T4 stage) [1]. Resection of a T4 colon cancer can be difficult if the tumor directly
invades other organs or structures (T4B stage) [2]. T4B hepatic flexures of colon cancer most commonly
invade the liver, gall bladder, and pancreas/duodenum, and radical surgery is the only way to cure this
disease[3].
The en bloc resection for a T4B hepatic flexure of colon cancer is associated with a high perioperative
mortality and morbidity[4]. The decision to perform an en bloc resection is often made during the operation,
due to the lack of exact preoperative data. Therefore, these resections are challenging, even for an experienced
colorectal surgeon.
The aim of this study was to determine the immediate surgical outcome and recovery of bowel function
following a D3 expanded right hemicolectomy + pancreaticoduodenectomy + sectional VI and VII hepatic
segmentectomy for a T4B hepatic flexure of colon cancer that had invaded the liver, gall bladder, and
pancreas/duodenum.
Case report
A 54-year-old man was admitted to the Affiliated Hospital of Guangxi Medical University in August 2018,
presenting with a 2-month history of hypodynamics accompanied by poor appetite and weight loss (15 kg).
The patient had no significant medical history and no family history of cancer, and he was a non-smoker. A
physical examination revealed no deep tenderness at the left lower quadrant of the abdomen and no rebound
tenderness on palpation. Laboratory data revealed glandular tumor markers: (CEA) 7.3 ng/ml; (AFP) 1.74
ng/ml; (CA125) 12.3 U/ml; (CA15-3) 15.1 U/ml; and (CA19-9) 180.7 U/ml. Histopathology revealed hepatic curve ascending colon (5 points), tubular-villous adenoma, partial regional carcinogenesis, and highly
differentiated intramucosal adenocarcinoma. Computed tomography (CT) of the abdomen revealed the possibility of colorectal cancer invading the liver, gall bladder, and pancreas/duodenum (Figure1). Colonoscopy
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identified a tumor located in the hepatic flexure of the colon (Figure 2). The diagnosis of colon cancer was
confirmed by histopathological examination.
The patient underwent four rounds of chemotherapy, subsequent to 4 months of follow up examinations by
CT and colonoscopy. The tumor exhibited stabilized disease (SD). However, an abdominal X-ray revealed
an incomplete ileus (Figure 3).
Laboratory tests revealed the following blood and routine liver and kidney function data: (WBC)
3.02×109 /L;* (RBC) 3.41×1012 /L;* (HGB) 80 g/L; (HCT) 25.5%;* (MCV) 74.6 fL;* (MCH) 23.5 pg;*
(MCHC) 315 g/L; (IBIL) 4.3 μmol/L; (TRF) 1.5 g/L;* (TP) 51 g/L;* (ALB) 29.9 g/L;* (GLO) 21.1 g/L;
and (RBP) 15.3 mg/L. The following glandular tumor markers were detected: (CEA) 7.77 ng/ml; (AFP)
2.33 ng/ml; (CA125) 32.5 U/ml; (CA15-3) 15.2 U/ml; (CA19-9) 357.3 U/ml; and (PA): 108.9 mg/L. Preoperative examination showed that the patient had poor nutritional status and an intestinal obstruction.
Preoperative supplementation with human serum albumin and parenteral nutrition improved the nutritional
status of the patient, and he eventually underwent surgery.
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Surgical procedures
The tumor was located in the hepatic flexure of the colon, with adhesion to the right side of the descending
part of the duodenum, and had invaded the right lobe of the liver. We could not resect the tumor using a
common procedure. We dissected the right side of the hepatoduodenal ligament, and opened the hepatogastric ligament beside hepatoduodenal ligament, from left to right by using a thumb, to determine if the
tumor had invaded the right side of the portal vein. We then we opened the ascending colon paracolic sulci,
dissected the portal vein beside the pancreas/duodenum and Toldt’s fascia, and confirmed that the tumor
had not invaded post cava.
We then dissected the right hemicolon Toldt’s fascia, beside the ileocolonic vessels and in front of the superior
mesenteric artery, and confirmed that the tumor had not invaded the superior mesenteric vein.
We performed a D3 expanded right hemicolectomy + pancreaticoduodenectomy + sectional VI and VII
hepatic segmentectomy en-bloc resection on this patient (Figure 4). During the procedure, we paid attention
to whether the tumor had invaded the superior mesenteric vein and post cava. Postoperative amylase levels
were continuously monitored in the abdominal drainage tube and t-tube drainage fluid for 5 days.
The information regarding the abdominal drainage tube is listed in table 1. Postoperative pathology: 1.
(right semicolon) medium-poorly differentiated tubular adenocarcinoma, mass infiltration type, size 6 × 5
× 4.5 cm, carcinoma tissue had infiltrated the whole layer of the intestinal wall and had broken through
the serosal layer; carcinoma tissue had invaded the liver, gallbladder, pancreas, and duodenum; Microscopy
examination revealed a partial necrosis and focal calcification, as well as a vascular carcinoma thrombus and
nerve invasion. Chronic inflammation of the colonic mucosa was noted. The samples of the stomach, ileum,
and appendix showed chronic inflammation of the mucosa, but no cancer. 2. The pancreatic resection margin
was positive. The liver, stomach, duodenum, ileum, and colon were all negative. 3. Four of four lymph nodes
(12 groups) and 13 of 22 lymph nodes (mesenteric lymph nodes) were examined for metastatic carcinoma
with a maximum diameter of 1.3cm; an additional 2 nodules of carcinoma were noted.
The recovery of the patient was uneventful after 3 months of follow-up.
Discussion
En bloc resection is sometimes required to cure T4B stage colorectal cancer[5]. Many investigators have
reported that this resection for colorectal cancer has acceptable morbidity and mortality rates and a fair
long-term prognosis; therefore, they have emphasized the benefits of this procedure[4]. However, a highly
extended operation like an en bloc resections is also recognized to increase morbidity and mortality. Some
large tumors that have invaded neighboring organs, such as the pelvic organs and pancreas, are unresectable
because of the dangers posed by high surgical stress[6].
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To date, several studies have reported the En bloc resection for T4B colorectal cancer that has invaded
adjacent organs, such as the urinary bladder[7], anal sphincter[8], and liver[9]. However, very few studies
have reported the MVR for T4B colorectal cancer that has invaded the right hepatic lobe, gastric antrum,
and duodenum. Our study showed that performing a right hemicolectomy and pancreaticoduodenectomy
was safe for these patients.
The combination of the analyzed factors associated with the MVR or other factors related to the MVR,
such as the number of anastomoses and width of dissection, could be speculated to affect the occurrence
of complications. Reducing the mortality and morbidity rate is challenging. Some studies have showed that
en bloc resections increased the rates of infectious complications and ileus, but not other noninfectious
complications[10]. Other studies have showed that tumor size and depth of invasion, both of which were
associated with en-bloc resection, are independent risk factors, although in combination they might influence
morbidity[11]. In our study, we found no postoperative morbidity, anastomotic leakage, or postoperative
infection.
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For T4B colorectal cancer, we emphasize that en-bloc resection of the tumor and the adjacent infiltrated
organs is advisable in suitable patients, in order to avoid jeopardizing complete tumor excision in a patient
who has a realistic chance of cure.
In conclusion, to achieve better oncologic outcome, en bloc colorectal cancer resection should be performed.
Admittedly, some patients may be over treated by this aggressive approach; however, when practiced by
experienced surgeons, en bloc resection usually carries no added morbidity and guarantees a better oncologic
outcome.
Conclusions
In order to achieve a better oncologic outcome, en bloc multivisceral resections should be performed for T4B
stage colorectal cancer, and this procedure should be undertaken by experienced surgeons.
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Figure legends
Figure 1. Colorectal cancer invading the liver, gall bladder, and pancreas/duodenum;
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Figure 2. Colonoscopy identified a tumor located in the hepatic flexure of the colon;
Figure 3. Abdominal X-ray revealed an incomplete ileus;
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Figure 4. En-bloc resection the tumor
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