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Abstract
BACKGROUND
Situs inversus totalis (SIT) is a rare group of congenital developmental malformations in the clinical setting, with all organs in the chest and abdomen existing in a mirror image reversal of their normal positions. Few reports have described laparoscopic surgery for colorectal cancer in patients with SIT, and it is considered difficult even for an experienced surgeon because of the mirror positioning. We present a case report of laparoscopic radical resection of a colonic splenic flexure carcinoma in a patient with SIT.

CASE SUMMARY
A 72-year-old male was referred to our hospital with colonic splenic flexure carcinoma, and computed tomography showed that all the organs in the chest and abdomen were inverted. Laparoscopic hemicolectomy with complete mesocolic excision was safely performed. The operating surgeon stood on the patient’s left side, which is opposite of the normal location.

CONCLUSION
Abdominal computed tomography is an effective method for diagnosing SIT preoperatively in patients with colonic splenic flexure carcinomas. Laparoscopic radical resection is difficult, but it is well established and safe. The surgeon should stand in the opposite position and perform backhand operations.
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Core Tip: The incidence of situs inversus totalis is very low, especially in patients with malignant tumors. Surgical resection is currently the primary treatment option for colon cancer. The safe performance of this surgery requires the use of a comprehensive imaging evaluation before the operation and a highly skilled and cooperative team.

INTRODUCTION
Situs inversus totalis (SIT) is a rare congenital anomaly in which the organs in the chest and abdomen are located in a mirror image reversal of their normal positions. SIT occurs in 1 of every 10000-50000 people[1], and the incidence of SIT with colon cancer is even rarer. The mechanism of SIT may act through the malrotation of organs during embryonic development[2] or autosomal recessive inheritance, which occurs when parents have the same gene mutation[3]. Although the organs are inverted, the relationship between the organs has not changed, and the physiological function is basically not affected. However, there may be some difficulties in the diagnosis and treatment of many diseases in patients with SIT.

CASE PRESENTATION
Chief complaints
A 72-year-old male was admitted because a "colon tumor was found by colonoscopy examination for 2 wk".

History of present illness
Two weeks before admission, the patient was examined in the outpatient clinic. He did not have abdominal pain, fullness, diarrhea, hematochezia, fever, cough, chest tightness, or other discomfort.

History of past illness
The patient had a negative previous medical history.

Personal and family history
The patient denied any family history.

Physical examination
The clinical examination revealed tenderness in his abdomen, and no lump was palpable. His general condition was otherwise good.

Laboratory examinations
Initial laboratory testing showed no abnormalities.

Imaging examinations
Computed tomography examination showed that all organs in the chest and abdomen were inverted and that the wall of the colonic splenic flexure was thickened. Colon cancer was considered, and the surrounding lymph nodes are shown in Figure 1. Colonoscopy was performed, and a neoplasm was found 50 cm from the anus. The neoplasm had surface ulceration and nodular changes involving the intestinal wall in approximately 2/3 of the circular folds. The pathological examination revealed adenocarcinoma of the colon. The patient was admitted to the hospital with "colon cancer".

FINAL DIAGNOSIS
The postoperative pathological examination revealed colonic splenic flexure adenocarcinoma.

TREATMENT
The patient was admitted to the hospital for further examination and treatment. Laparoscopic hemicolectomy with complete mesocolic excision was performed. The particular procedure is described here. After general anesthesia, the patient was placed in the lithotomy position. The operating surgeon and endoscopist were situated on the left, and the first assistant was situated on the right. The trocar position was arranged in a mirror image (Figure 2). A 3 cm subumbilical longitudinal incision was made. A 12 mm trocar was inserted into the abdomen to establish a CO2 pneumoperitoneum and was observed through endoscopy. The second puncture point was located 5 cm under the costal edge of the left clavicular midline, and a 12 mm trocar was placed by the operating surgeon. A 5-mm trocar was placed in the left iliac fossa for traction, and 2 other 5-mm trocars were placed in the right iliac fossa and flank as working ports for the first assistant. Exploration of the peritoneal cavity showed total visceral inversion. The tumor was located in the splenic flexure of the right upper quadrant, so left hemicolectomy (actual right) was performed. The sigmoid and descending colons were mobilized using ultrasonic dissection. The right ureter and spermatic vessels were confirmed on the dorsal side and were avoided during dissection. Then, the inferior mesenteric artery was clipped with endoscopic vascular clips. We separated the mesentery, clipped the inferior mesenteric vein, and approached the inferior margin of the pancreas and the inferior margin of the spleen (Figure 3). Then, the transverse colon and transverse mesocolon were detached from the pancreas and spleen through a cranial approach, and the transverse colon, colonic splenic flexure, descending colon and sigmoid colon were mobilized. In the right upper abdomen, a longitudinal incision through the rectus abdominis muscle was made, and the specimen was extracted and resected. A purse-string suture was used to hold the anvil of a circular stapling device in the distalis colon. A 29-mm end-to-side anastomotic stapling device was inserted from the proximal colon, and the anastomosis was completed. The stump was closed by a linear stapler. The operation went smoothly and lasted 4 h. The intraoperative bleeding was approximately 50 mL.

OUTCOME AND FOLLOW-UP
The postoperative patient recovered well and was discharged from the hospital 7 d after the operation. Postoperative pathological examination revealed colonic splenic flexure adenocarcinoma.

DISCUSSION
SIT is a rare congenital anomaly in which the organs in the chest and abdomen are located in a mirror image reversal of their normal positions. SIT occurs in 1 out of every 10000-50000 people, and the incidence of SIT with colon cancer is even rarer. Colon cancer is a common malignant tumor of the alimentary canal. Surgical resection is currently the primary treatment option for colon cancer. Laparoscopic surgery can achieve the same radical effect as open surgery. Moreover, due to the continuous progress of laparoscopic colectomy, it has the advantages of less injury and quick recovery after operation. At present, the technique of laparoscopic radical resection for colon cancer is well established. However, additional details on the operating surgeon's position and the surgical approach for patients with SIT are still required[4-6].
Complete thoracic and abdominal visceral inversion with colorectal malignant tumors is relatively rare, and reports of SIT with colorectal malignant tumors have increased in recent years (Table 1)[7-13]. Patients with SIT may have a higher risk of cancer, which may be related to intracellular motor proteins and the KIF3 complex[14]. Patients with SIT congenitally lack the normal function of the KIF3 complex. Defects of the KIF3 complex prevent the transportation of N-cadherin to the cell surface, leading to an increased level of β-catenin in the cytoplasm. The accumulated β-catenin in the cytoplasm enters the nucleus and activates genes associated with cell proliferation, thus leading to the development and progression of cancer[15]. At present, there are no reports about operations in patients with SIT complicated with cancer of the colonic splenic flexure. This patient had total visceral inversion. During the operation, the position of the operating surgeon and assistant and their cooperation are different from those of the conventional operation, which would make the procedures complicated, even for an experienced surgeon. The author believes that there are three details to consider for this type of surgery. (1) It is necessary to conduct a complete imaging evaluation before surgery to determine whether other vascular and anatomical malformations are complicated. In addition, the rehearsal of the operation before the operation plays a guiding role in surgery; (2) The operation requires the skilled cooperation of the team and transposition of the operating surgeon and assistant. A report proposed that left-handed surgical operators have advantages during laparoscopic procedures in patients with SIT. However, a large number of operating surgeons and assistants have to operate using a backhand grip, so it is difficult to cooperate; (3) Attention should be given to reverse thinking at all times during the operation. Moreover, the abnormal anatomical relationship of organs should be fully recognized to avoid unnecessary injury.

CONCLUSION
At present, there is a lack of research on the relationship between SIT, tumorigenesis and treatment. In addition, most patients with SIT who have tumors are reported as case reports. Whether SIT is related to tumorigenesis, including colon cancer, needs further research.
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Figure 1 Computed tomography imaging. A: Coronal plane of contrasted computed tomography (CT); B: The arrow indicates splenic flexure cancer; C:  Transverse section of contrasted CT.
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Figure 2 Trocar position. The position of the trocar was in a mirror image arrangement. The 12-mm trocar for the operating surgeon was located in the left upper quadrant.
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Figure 3 Intraoperative findings. A: The arrow shows the position of the tumor; B: The inferior mesenteric artery was mobilized, and the right ureter was confirmed on the dorsal side; C: Mobilization of the colonic splenic flexure.

Table 1 Cases of situs inversus totalis with colorectal malignant tumors
	Ref.
	Publish time
	Gender/age (yr)
	Tumor location
	Treatment

	Kudo et al[7]
	2021
	Female/79
	Sigmoid colon
	Laparoscopic surgery

	Huang et al[8]
	2021
	Female/60
	Rectum
	Robotic surgery

	Chen et al[9]
	2020
	Female/59
	Sigmoid colon
	Laparoscopic surgery

	Takeda et al[10]
	2019
	Female/72
	Sigmoid colon
	Laparoscopic surgery

	Kojima et al[11]
	2019
	Female/76
	Ascending colon
	Laparoscopic surgery

	Yeom et al[12]
	2018
	Female/85
	Transverse colon
	Laparoscopic surgery

	Sasaki et al[13]
	2017
	Female/75
	Ascending colon
	Laparoscopic surgery
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