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Ascending colon cancer and situs inversus totalis – altered surgeon position for successful laparoscopic hemicolectomy: A case report

Hu JL et al. Colon cancer with situs inversus totalis

Ji-Long Hu, Qi-Yun Li, Kun Wu

Ji-Long Hu, Qi-Yun Li, Kun Wu, Department of Abdominal Tumor Surgery, Jiangxi Cancer Hospital, Nanchang 330000, Jiangxi Province, China

Author contributions: Hu J, Wu K, and Li Q treated the patient, reviewed the literature, and contributed to manuscript drafting; All authors approved the final version.

Corresponding author: Qi-Yun Li, MD, Chief Physician and Surgeon, Department of Abdominal Tumor Surgery, Jiangxi Cancer Hospital, No. 519 Beijing East Road, Qingshan Lake District, Nanchang 330000, Jiangxi Province, China. liqiyun878@sina.com

Received: April 19, 2022
Revised: June 8, 2022
Accepted: September 21, 2022
Published online: October 24, 2022

 2 / 2

Abstract
BACKGROUND
Situs inversus totalis (SIT) is a rare congenital condition in which the structure of the abdominal and thoracic cavities is the mirror image of normal. This anatomic reversal makes laparoscopic surgery difficult when treating colorectal cancer.

CASE SUMMARY
We describe the successful laparoscopic hemicolectomy of a 68-year-old Chinese woman with SIT and ascending colon cancer. Based on preoperative imaging and careful consideration of the patient’s anatomy, the position of the surgeon was modified such that the surgeon stood between her legs, while the surgical assistant and endoscopist stood to the surgeon’s left. Trocar position was also adjusted appropriately. The surgery lasted 178 min, during which the patient lost 50 mL of blood. Pathology analysis of the resected tumor confirmed an adenocarcinoma in clinical stage pT3N0M0, without lymph node involvement. The patient experienced no postoperative complications and was discharged 10 d after surgery.

CONCLUSION
This case illustrates that careful positioning of the surgeon can facilitate laparoscopic surgery of SIT patients.
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Core Tip: 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. We present a rare case of SIT accompanied by colon cancer. After careful consideration of the patient’s anatomy, we modified the position of the surgeon to enable successful laparoscopic hemicolectomy. This case highlights that careful positioning of the surgeon can make laparoscopic surgery feasible and safe for SIT patients.

INTRODUCTION
Situs inversus totalis (SIT) is a rare congenital anomaly in which organs in the chest and abdomen are positioned in the mirror image of normal. Incidence in the general population ranges from 1 per 8000 to 1 per 25000[1], and SIT patients with colon cancer are even rarer. Surgery in SIT patients, particularly laparoscopic procedures, are considered more difficult because of the anatomical abnormality[2,3]. 
Here, we report the case of a 68-year-old patient with SIT and ascending colon cancer who successfully underwent laparoscopic hemicolectomy with radical lymph node dissection. The success of the procedure was due to careful consideration of the patient’s anatomy and optimization of the surgical team’s position.

CASE PRESENTATION
Chief complaints
A 68-year-old Chinese woman visited our hospital in December 2020 due to gradual enlargement of a mass in the left lower abdomen.

History of present illness
The patient had experienced intermittent bloody stool for nearly 1 year. 

History of past illness
The patient did not have any history of past illnesses.

Personal and family history
The patient had no remarkable personal or family history.

Physical examination
The patient was 142 cm tall and weighed 35 kg, corresponding to a body mass index of 17.4 kg/m2. Physical examination revealed a mass measuring 4 cm × 5 cm in the left lower abdomen.

Laboratory examinations
Laboratory tests indicated no anemia, normal electrolytes, and no dysfunction of the liver or kidneys. The level of carcinoembryonic antigen in serum was slightly elevated (8.37 ng/mL; normal, < 2.5 ng/mL), while levels of carbohydrate antigen (CA) 12-5 and CA 19-9 were normal.

Imaging examinations
Chest and abdominal computed tomography (CT) revealed that the structure of the thoracic cavity and all abdominal organs were inverted from the normal position, leading to a diagnosis of SIT (Figure 1A). A mass in the ascending colon was confirmed (Figure 1A), and no evidence of distant metastasis was found. CT angiography showed that the superior mesenteric artery was located on the left side (Figure 1B). Colonoscopy revealed a mass in the ascending colon that occupied the complete diameter of the lumen, which together with intestinal stenosis prevented the passage of the colonoscope.

FINAL DIAGNOSIS
The patient was diagnosed with colon cancer and SIT. 

TREATMENT
Laparoscopic hemicolectomy with radical lymphadenectomy was performed under general anesthesia. The patient was placed in a modified lithotomy position, with her head down and legs apart. The surgeon stood between her legs, and the first assistant and endoscopist stood on the surgeon’s left, which is the opposite of the usual position for surgery (Figure 1C). The trocar placement was adjusted in order to facilitate surgical procedures (Figure 1D). The ileocolic vessels were carefully dissected, then the colon was dissected and reconstructed uneventfully (Figure 1E).
Pathology of resected tumor tissue revealed it to be moderately differentiated adenocarcinoma in stage pT3N0M0 involving invasion of the serosa (Figure 1F). All 22 resected regional lymph nodes were negative.

OUTCOME AND FOLLOW-UP
The entire surgery lasted 178 min, during which total blood loss was 50 mL. After surgery, the patient received six courses of chemotherapy with oxaliplatin and capecitabine, which proceeded uneventfully. At 12-mo follow-up, the patient reported being in good condition, and no symptoms or recurrence were noted.

DISCUSSION
SIT may arise from inherited or spontaneous genetic mutations that affect embryonic development[4]. Organ function is normal in most patients with SIT, and there are no obvious clinical symptoms, so most are diagnosed with the condition on the basis of X-ray imaging, ultrasonography, magnetic resonance imaging, or CT as in the present case. SIT can lead to misdiagnosis of colon cancer because the cancer manifests as the mirror opposite of the typical manifestations of obstruction, constipation, and diarrhea in the case of left colon cancer, or of anemia, weight loss, and fatigue in the case of right colon cancer. Gastroscopy, colonoscopy, and CT are recommended to avoid misdiagnosis of cancer patients with SIT. As reported for other SIT patients[5], colonoscopy was successful in our patient, who was in the right decubitus position.
The success of treatment in the present case was due to the clinical team’s experience and a clear understanding of the patient’s anatomy, leading the team to adjust their normal positions for surgery. The team also remained flexible during the procedure in order to adapt to last-minute discoveries of vascular anomalies. Both CT angiography and CT colonography are useful for investigating anatomy and planning laparoscopic procedures[3,6,7]. Laparoscopic surgery, which is increasingly applied to a broad range of patients[8], can be a good option for SIT patients, following appropriate planning based on careful imaging[6,9-12]. While laparoscopic procedures on SIT patients can be more challenging for right-handed surgeons than for left-handed ones[13], adjusting the surgeon’s position can help compensate for this[6]. 
Several adjustments to the laparoscopic procedures were made to compensate for our patient’s SIT. The position of the surgical team was reversed from normal, and the trocar positions were correspondingly different, similar to those used to treat colorectal cancer on the left side. The surgeon in our case was right-handed, so he ligated the ileocolic vessels and mobilized the ascending colon using the right hand through a 12-mm trocar in the right lower quadrant. In this way, the surgeon compensated for the normal requirement to use the left hand during laparoscopic right hemicolectomy. In fact, the surgeon and his associates were able to complete the procedures smoothly despite the limited operating space due to the patient’s small stature. 
Our case report highlights that with careful preoperative imaging and planning, the surgical team can adjust their positions around the patient and the placement of trocars accordingly, allowing a safe and effective procedure. In this way, SIT patients with cancer can benefit from the minimal invasiveness of laparoscopic surgery like patients with normal anatomy. 

CONCLUSION
Our case describes the successful laparoscopic hemicolectomy and radical lymphadenectomy of a SIT patient with ascending colon cancer. It highlights the importance of careful imaging assessment and preoperative planning, with the corresponding optimization of the surgical team’s positioning around the patient. Laparoscopic surgery of SIT patients can be challenging but it remains a safe and effective minimally invasive option if appropriate steps are taken. 
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Figure 1 Images of computed tomography and the surgery. A: Computed tomography (CT) showed complete transposition of the thoracic and abdominal viscera. The ascending colon tumor is marked with a orange arrow; B: Three-dimensional CT angiography of the superior mesenteric artery on the left side; C: Schematic of the surgical procedure; D: Positioning of the trocars; E: Exposure of blood vessels during operation; F: The excised tumor mass.
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