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Because of its significant advantage of fast postoperative recovery, natural orifice specimen extraction surgery (NOSES) has attracted increasing attention worldwide. However, the NOSES in gastric cancer (GC) treatment still needs more clinical practice, especially for the rare anatomical anomaly. Situs inversus totalis (SIT) is a rare autosomal recessive anatomical anomaly with an incidence ranging between 1/8,000 and 1/25,000 births. We present a video of transvaginal specimen extraction following totally laparoscopic D2 distal gastrectomy performed in a 59-year-old woman known to have SIT. Preoperative investigations revealed that the patient had early GC at the antrum. A gastroscopy report from the local hospital showed signet-ring cell carcinoma. The preoperative computed tomography scan revealed irregular thickening of the gastric wall at the junction of the greater curvature and antrum without metastasis to the lymph nodes. In total, laparoscopic D2 distal gastrectomy was performed with transvaginal specimen extraction. Billroth II with Braun anastomosis was performed for reconstruction. The length of the operation was 240 min without intraoperative complications and with minimal blood loss of 50 ml. The patient was uneventfully discharged on postoperative Day 7. The final pathology confirmed signet-ring cell carcinoma confined to the mucosal muscle without metastasis in 16 lymph nodes. Transvaginal specimen extraction following totally laparoscopic D2 distal gastrectomy can be safely performed in patients with SIT and has similar surgical outcomes to usual laparoscopic gastrectomy.
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Introduction

Situs inversus totalis, most often diagnosed by radiographic examination, is a rare autosomal recessive anatomical anomaly with an incidence ranging between 1/8,000 and 1/25,000 births (1). In minimally invasive surgeries, surgical procedures for SIT patients are considered to be a great challenge to surgeons due to the transposition of abdominal and thoracic viscera (2). Different from traditional laparoscopic surgery, natural orifice specimen extraction surgery (NOSES) is a novel technique for removing the specimen from the abdominal cavity through the anus or vagina without an additional incision (3). With its great advantages, including less pain, lower analgesia requirements, faster recovery, shorter hospital stay, better cosmetic results, and lower incisional hernia rates, the concept of NOSES has been widely accepted (4). However, there has been no case described in the literature that combined laparoscopic distal gastrectomy and NOSES for SIT patients.





Case presentation

A 59-year-old woman with a history of epigastric discomfort for more than 1 month was discovered to have SIT after diagnostic imaging was performed to investigate the cause of her symptoms. To further clarify the diagnosis, she underwent gastroscopy at a local hospital, and the results showed signet-ring cell carcinoma. The patient had no significant drug history or family history, and her physical examinations were unremarkable. The preoperative computed tomography scan revealed SIT in addition to irregular thickening of the gastric wall at the junction of the greater curvature and antrum without metastasis to the lymph nodes (Figure 1). The patient underwent hysterectomy at the local hospital because of hysteromyoma. After obtaining informed consent, laparoscopic distal gastrectomy with transvaginal NOSE was performed.




Figure 1 | Abdominal computed tomography revealed a complete right–left reversal of the abdominal organs: (A) coronal view and (B) axial view.



The surgical procedures were as follows. After general anesthesia, a needle was placed in the umbilical hole, and the pneumoperitoneum pressure was set to 12 mmHg with CO2. A 12-mm trocar was placed under the costal margin of the left anterior axillary line as the main surgical hole, and a 5-mm trocar was placed 1 cm above the flat umbilicus of the left central clavicular line as the auxiliary surgical hole. Then, two 5-mm trocars were placed at the relative positions on the right side as auxiliary surgical holes (Figure 2). No implantation metastasis was found in the abdomen. The surgeon was located on the right side of the patient and successively dissected lymph node basins 6, 5, 8, 7, and 9. Then, the surgeon was positioned on the left side of the patient for the dissection of lymph node basins 12a, 12p, 1, and 3 in sequence. The left gastroepiploic artery and vein were ligated and clipped near the lower pole of the spleen. The right gastroepiploic artery and vein were separated, ligated, and clipped at the surface of the pancreatic head. The left and right gastric vessels were ligated and clipped in the same way (Figure 3). The duodenum and the gastric wall were intraperitoneally transected at an appropriate resection line using a linear stapling device. Billroth II with Braun anastomosis was performed for reconstruction.




Figure 2 | Port setup.






Figure 3 | (A) Dissection of left gastroepiploic vessels. (B, C) Dissection of right gastroepiploic vessels. (D, E) Dissection of right gastric vessels. (F) Dissection of left gastric vessels. (G) Duodenal transection was performed using an endo linear stapler from the assistant port on the right abdomen. (H) Distal gastric transection was performed using an endo linear stapler from the assistant port on the right abdomen. (I) Incision of posterior vaginal wall. (J, K) Transvaginal specimen extraction. (L) Suture of the posterior vaginal wall.



For specimen extraction, the resected stomach and surrounding fatty tissue, including harvested lymph nodes, were placed in a plastic specimen bag. A 2-cm incision was made at the posterior vaginal wall, and the specimen bag was grasped by oval forceps and dragged out through the vagina. Then, the posterior vaginal fornix was closed with an absorbable suture. In this case, the length of the operation was 359 min, and the blood loss was 50 ml. The final pathology showed signet-ring cell carcinoma with invasion limited to the mucosal muscle (Figure 4A). No lymph node metastasis was found in the excised tissue, and the final stage was pT1aN0M0, Stage 1A. There were no complications after the operation, and the patient was discharged 7 days after surgery (Figure 4B).




Figure 4 | (A) Postoperative specimen and histology report. (B) The imaging of gastrointestinal tract showing no postoperative anastomotic complications at 7 days after operation.







Discussion

The incidence rate of gastric cancer in China remains high, accounting for 40% of the world’s cases (5). All patients with operable disease should be recommended for radical resection combined with D2 lymphadenectomy (6). Laparoscopy-assisted gastrectomy (LAG) has been considered a standard surgical approach for the treatment of both early and advanced distal gastric cancer (7, 8). Although the incision is small, it has the risks of postoperative wound pain, infection, postoperative adhesion, and abdominal incision hernia. For this reason, surgeons need a more minimally invasive surgical technique. To solve the problems arising from small incisions, NOSES has been introduced as a less invasive surgery. Sang-Ho et al. first reported that four female patients with early gastric cancer received transvaginal specimen extraction following totally laparoscopic subtotal gastrectomy and achieved a satisfactory result (9). Sumer et al. also proved that totally laparoscopic subtotal gastrectomy with transvaginal specimen extraction is feasible in advanced gastric cancer (10). However, the NOSES in GC treatment still needs more clinical practice, especially for the rare anatomical anomaly.

SIT is an anatomical variation caused by the clockwise rotation of the embryonic midgut (11). When the fetus’ intrauterine bowel fails to rotate 270° anti-clockwise back into the abdomen, it exposes the small bowel to volvulus and ischemia of the bowel, which is a grave condition that has to be operated within hours (12). All of the thoracic and abdominal visceral organ positions in people with SIT are located conversely compared with normal people, similar to a mirror image of normal people. In 1936, the first SIT patient with gastric cancer was reported (6). In 2003, the first SIT patient with gastric cancer received treatment with laparoscopy-assisted gastrectomy (13). After that, several studies reported the difficulties of laparoscopic gastrectomy on SIT patients due to the difficult exposition of the surgical field and anatomical variation (14). Byoung et al. revealed that laparoscopic surgery for SIT patients with anatomical variations is a safe operative treatment if it can be offered with a careful approach and with great intraoperative attention to the inverted anatomical structures (15). However, there is no report about transvaginal specimen extraction following totally laparoscopic subtotal gastrectomy in SIT patients.

In our case, we offered a case in which the patient underwent laparoscopic D2 distal gastrectomy and was subjected to Billroth II with Braun anastomosis with transvaginal specimen extraction (GC-NOSES IV) (16). Although the patient had early gastric cancer (T1N0M0), the tumor cannot be extracted through the mouth. Meanwhile, the patient underwent a hysterectomy for uterine fibroids without postoperative pelvic inflammation or adhesion, which made the exposure of the surgical area more convenient even if she is a SIT patient. Therefore, we considered transvaginal specimen extraction to be feasible. Billroth II with Braun anastomosis was chosen because of its added advantages, such as a lower incidence of remnant gastritis, reflux esophagitis, dumping symptoms, and reflux symptoms. Moreover, we used the sterile protection devices when taking the specimen, thus avoiding over-pulling and compression of lesions during specimen extraction. In our case, the position of the surgeon and the assistant was the same as usual and the surgical procedure was completed successfully. Transvaginal specimen extraction following totally laparoscopic D2 distal gastrectomy can be safely performed in patients with SIT and has similar surgical outcomes to usual laparoscopic gastrectomy. We also provided the video of this surgery, and with the increased reporting of such cases, we can use artificial intelligence to help guide other surgeons with little or no experience with such condition (17).





Conclusions

Gastric cancer patients with SIT are very rare; therefore, not much has been established in regard to the ideal surgical procedure. Transvaginal specimen extraction following totally laparoscopic D2 distal gastrectomy for SIT patients is feasible and safe, especially for early-stage patients.
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