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Case report: Robot-assisted laparoscopic partial nephrectomy for renal cell carcinoma in a patient with situs inversus totalis and abdominal cocoon
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Background: Situs inversus totalis (SIT) is a congenital condition wherein organs in abdominal or thoracic cavity are mirrored from their normal positions. Abdominal cocoon, is a rare disease of unknown aetiology that is characterised by total or partial small intestine encapsulation by a compact fibrocollagenous membrane. Aside from having two extremely rare conditions (SIT and Abdominal cocoon), our patient developed renal cell carcinoma (RCC), which makes this case even more uncommon.



Case Presentation: We report the case of a 64-year-old man who was admitted to our hospital with an extremely rare case of localized RCC in the left kidney complicated with SIT and abdominal cocoon. Computer tomography urography (CTU) and angiography (CTA) showed that the patient was confirmed as having SIT, for the space-occupying lesion in the left kidney, clear cell RCC (ccRCC) was considered, the lesion in the right kidney was probably cystic. We diagnosed our patient as having a cT1aN0M0 left RCC, and the RENAL score was 7x. With partial nephrectomy (PN) being the preferred treatment approach, robot-assisted laparoscopic partial nephrectomy (RALPN) was performed after obtaining informed consent. After insertion of the laparoscope, adhesions were observed between the entire colon and the anterior abdominal wall. Then, abdominal cocoon was diagnosed. The surgery was uneventful, and the tumour was resected successfully while preserving the tumour capsule. No intestinal injury or any other complication occurred in the intraoperative or postoperative, and the patient recovered well after the operation.



Conclusion: PN is an extremely challenging procedure in patients with SIT and abdominal cocoon. The da Vinci Xi surgical system and thorough preoperative assessment allowed the surgeon to overcome stereotyping, visual inversion, and successfully perform PN in a patient with SIT and abdominal cocoon without increasing the risk of complications and preserving as much renal function as possible. Considering the satisfactory outcomes, this report may hopefully provide a practical reference for the treatment of RCC in patients with other special conditions.
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Introduction

Situs inversus totalis (SIT) is a congenital condition wherein organs in the abdominal or thoracic cavity are mirrored from their normal positions. This rare anatomical anomaly has an incidence of approximately 0.005%–0.01% (1). Abdominal cocoon, which is also known as idiopathic sclerosing peritonitis, congenital small intestinal obstruction and fibromembranous encapsulation, is a rare disease of unknown aetiology that is characterised by total or partial small intestine encapsulation by a compact fibrocollagenous membrane (2).

Renal cell carcinoma (RCC) is a malignancy of the urinary system that accounts for 2%–3% of all adult malignancies (3). For patients with T1a RCC, partial nephrectomy(PN) is recommended (4). This report presents an extremely rare case of localized RCC in the left kidney in a patient with SIT and abdominal cocoon, and aims to address gaps in treating RCC with robot-assisted laparoscopic partial nephrectomy (RALPN) in these patients. In patients with SIT and abdominal cocoon, surgery may be extremely difficult as SIT is complicated by structural deformities, and lysis of extensive intestinal adhesions may cause secondary intestinal injury. In our case, the da Vinci Xi surgical system enabled successful RALPN of the left kidney, which not only avoids the unclear exposure of the mirror human anatomical structure under traditional laparoscopic surgery, but also solves the problem of the operator's right hand inversion during the operation.



Case presentation

The reporting of this study conforms to CARE guidelines (5). In Dec. 3, 2021, a 64-year-old man with a solid space-occupying lesion that measured 25 × 36 mm in the inferior pole of the left kidney by Doppler ultrasound during physical examination one month prior. The body mass index (BMI) was 22.19 kg/m². Meanwhile, the patient was generally well, was afebrile, and did not experience low back pain or discomfort, frequent urination, urgency, painful urination and gross haematuria. Additionally, the patient denied gastrointestinal symptoms such as abdominal pain and distention, nausea and vomiting. The patient had a 6-year special history of hypertension, and his blood pressure was well controlled by regular oral antihypertensive drugs. During hospitalisation, his maximum monitored blood pressure (BP) was 135/97 mmHg, and his monitored heart rate ranged from 72 to 90 bpm. The patient denied any history of other medications, diabetes, abdominal surgery or trauma, abdominal tuberculosis, peritoneal dialysis, autoimmune disease, or chemotherapy. Preoperative blood tests and comprehensive metabolic panel suggested no abnormalities. Renal Doppler ultrasound showed a solid space-occupying lesion in the left kidney, which required further evaluation. Computer tomography urography (CTU) and angiography (CTA) showed that the stomach and spleen were located in the right abdominal cavity, while the right hepatic lobe, gallbladder and inferior vena cava were at the left side of his abdomen (Figures 1A–E), the bilateral kidneys were normal in size and shape, but a 24 × 35 mm isodense mass protruded from the outline of the left kidney (Figures 1B–E). On contrast-enhanced computed tomography (CT) scan, the mass was strongly enhanced in the arterial phase (Figure 1C), and the enhancement pattern was attenuated during the venous phase (Figure 1D). There was a 31 × 40 mm non-enhancing hypodense nodule and calcification of the wall in the right renal. Additionally, the left renal artery was supplied by one renal artery and one accessory renal artery (Figure 1E). Effusion or lymphadenopathy in the abdominopelvic cavity was not noted. Based on the above findings, the patient was confirmed as having SIT, for the space-occupying lesion in the left kidney, clear cell RCC (ccRCC) was considered, the lesion in the right kidney was probably cystic. Cardiac Doppler ultrasound demonstrated decreased diastolic function and normal systolic function of the left ventricle in the transposed heart. The estimated glomerular filtration rates (eGFR) were 29.76 and 28.8 ml/min for the left and right kidneys, respectively. Chest CT showed no space-occupying lesions or evident abnormalities. Before surgery, the patient was diagnosed with left RCC, SIT, right renal cyst and hypertension. We diagnosed our patient as having a cT1aN0M0 left RCC, and the RENAL score was 7x. With PN being the preferred treatment approach, left RALPN was performed after obtaining informed consent.
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FIGURE 1
CTU and CTA was performed, and it confirmed SIT (A–E) with a tumor in the left kidney (B–E). It showed that the left renal artery had anatomical variation (E), the arterial phase (B), the venous phase (C), the coronal view (D).


Surgery was performed under general anaesthesia with the patient being placed in a supine position and angled at 70° on the unaffected side. A 1.0 cm incision was created at the medial umbilical edge for insertion of a Veress needle and induction of CO₂ pneumoperitoneum that was maintained at 15 mmHg. A laparoscope was then inserted to observe the abdominal cavity, adhesions were observed between the entire colon and the anterior abdominal wall, particularly between the intestines (Figures 2A,B). Based on these findings, abdominal cocoon was diagnosed. Under direct laparoscopy, two 8-mm robotic ports were respectively placed in adhesion-free areas in the intestine 4 cm from the anterior superior iliac spine and under the costal margin (Figure 3A), while a 12-mm assistant port was inserted 5 cm under the umbilicus at the midline (Figure 3A). When the robotic laparoscopy system was ready, adhesions between the colon and the anterior abdominal wall were removed (Figure 2B–D). The transposed organs, including the liver, spleen, stomach and colon, were then noted (Figure 2C,D). The inferior vena cava was located on the left side (Figure 2E–H). A protruding tumour (Figure 2G) was found in the left kidney, three arterial branches were dissected (including one from the abdominal aorta to the lower pole of the kidney, and two from the main renal artery to the middle and lower poles of the kidney) (Figure 2F). The surgery was uneventful, and the tumour was resected successfully while preserving the tumour capsule (Figure 2I). The operation time was 180 min, which included 23 min of warm ischemia time. The intraoperative blood loss was 200 ml. A 23 × 36 mm specimen was removed from the left kidney and sectioned to confirm tumour capsule integrity (Figure 3B). Pathology revealed pT1aN0M0 Fuhrman Grade I ccRCC, which did not involve the surgical margins (Figure 4A,B). No intestinal injury or any other complication occurred in the intraoperative or postoperative. The patient was satisfied with the treatment. The patient was discharged at postoperative on day 7. Postoperatively, the patient was followed up for 10 months, and no recurrence, secondary infection, or intestinal obstruction was detected.
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FIGURE 2
The left RALPN was performed. Adhesions were observed between the entire colon and the anterior abdominal wall, and the liver and the visual field of the surgical area could not be visualized (A,B). After adhesions between the colon and the anterior abdominal wall were removed, the liver and kidney areas on the left were exposed (B–D). The inferior vena cava was located on the left side (E,H), accurate dissection of the left renal hilar vessels (E), three arterial branches were dissected (including one from the abdominal aorta to the lower pole of the kidney, and two from the main renal artery to the middle and lower poles of the kidney) (F). The tumor was isolated and the margin was marked (G). Two branched renal arteries were blocked (H). The tumor was completely removed and the left renal margin was sutured accurately (I).
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FIGURE 3
The distribution of ports in this case (A). Specimen: tumour capsule integrity (B).
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FIGURE 4
Microscopic appearance (A,B). Pathology revealed pT1aN0M0 Fuhrman Grade I ccRCC (hematoxilyn and eosin staining, ×200 (A), ×400 (B)).




Discussion

SIT is the complete transposition of both the abdominal and thoracic organs that does not affect the anatomical relationships of the adjacent organs or their physiological functions, and anatomical variation of the great vessels, organ malformations and other congenital anomalies are common in patients with SIT (1). The mechanism responsible for such reversal is still unknown. Some believe that SIT involves autosomal recessive inheritance and genetic abnormalities, while others attribute SIT to malrotation during embryonic development (1). Recently, attention has focused on the association between SIT and cancer (6). Haruki et al. reported that KIF3 complex deficiency, a congenital characteristic in patients with SIT, appears to promote cancer development and progression (7).

Abdominal cocoon is a rare abdominal disorder first described by Foo et al. in 1978 (8). The syndrome lacks distinct clinical features and thus is difficult to diagnose before surgery. Although there is evidence of potential associations between abdominal cocoon and developmental abnormalities and medication, infection and surgery history, the underlying mechanism remains unknown (9). Abdominal cocoon can either be primary or secondary. Primary abdominal cocoon is idiopathic and commonly seen in patients without a history of abdominal surgery or trauma and may be linked to congenital dysplasia of the omentum majus and peritoneum (2). Secondary abdominal cocoon has a complex aetiology associated with previous surgery, peritoneal dialysis, tuberculous disease and gastrointestinal cancer (10, 11). Abdominal cocoon has nonspecific clinical manifestations, patients can be asymptomatic in mild cases. Common symptoms include an abdominal mass, persistent abdominal pain and incomplete bowel obstruction (12). Since preoperative diagnosis of abdominal cocoon is difficult, in most reported cases, the diagnosis is established based on intraoperative findings. In this report, the radiologist did not consider the possibility of abdominal cocoon. The patient was not diagnosed with abdominal cocoon until surgery, wherein bowel adhesions involving the descending colon, small intestine and peritoneum were observed.

Aside from having two extremely rare conditions (SIT and abdominal cocoon), our patient developed RCC, which makes this case even more uncommon. It is generally believed that laparoscopic surgery is safe and feasible even for patients with SIT. In fact, this approach has already been used in surgical conditions involving the gallbladder, bile duct, stomach, kidney and liver (1, 13). While several studies have reported open/laparoscopic radical nephrectomy (RN) (14, 15) or open PN (16) in patients with SIT and renal carcinoma, no case of simultaneous abdominal cocoon and RCC has been covered in these reports. Furthermore, there are no reports of RALPN in patients with SIT and abdominal cocoon.

In this case, given the transposition of internal organs and the goal of preserving as much renal parenchyma as possible, surgery was performed by an experienced surgeon who was thoroughly familiar with abdominal anatomy. Pneumoperitoneum was established to visualise the abdominal cavity, and abdominal cocoon was considered due to bowel encapsulation. Abdominal cocoon caused difficulties for the surgeon. Fortunately, we chose the medial side of the umbilical margin to insert the pneumoperitoneum needle and camera port first, which did not cause secondary intestinal injury. Additionally, other ports were inserted under direct laparoscopy and kept away from the bowel adhesions. So the port distribution was different from the conventional one. Despite the lack of international guidelines for abdominal cocoon management, the standard treatment for the disease includes removal of the sac and adhesiolysis (17). Because the patient was asymptomatic on weekdays, adhesiolysis was performed intraoperatively to separate the intestines and the peritoneum. However, adhesiolysis does not necessarily require complete removal of the sac or lysis of the bowel loops as long as the small intestines can be released and the intestines and mesentery can return to their normal positions without inflicting secondary injury.

The presence of vascular malformations, which often occur with SIT, should be considered when performing preoperative imaging tests. For patients with SIT and surgical disease, it is important to define the mirror-image characteristics to reduce the risk of vascular abnormalities before surgery (18). In our case, CTU and CTA were performed to visualise the tumour size and location as well as to determine the spatial relationship between the tumour and adjacent tissues. Additionally, the operation was performed based on a three-dimensional (3D) reconstruction of the renal vasculature that revealed the arterial orientation and variations of the affected kidney. Complete separation of the renal arterial divisions played a crucial role in reducing intraoperative bleeding and ensuring high visibility and effective tumour control. Intraoperative findings showed that the left renal artery had anatomical variation, which was consistent with the preoperative assessment, if this was incorrect, surgery may have damaged the renal artery and injured the kidney. In patients with SIT and abdominal cocoon, RALPN is technically demanding because it requires anti-conventional thinking and heightened awareness of the mirror-image reversal of internal organs. In this report, the da Vinci Xi surgical system provided the operator with a surgical field magnified by >10-fold, high-definition 3D images, and robotic arms with seven planes of motion, and played an important role in all aspects (19), allowing for easier and safer separation of bowel adhesions, dissection of the renal hilum, separation of abnormal renal arteries, identification of surgical margins, tumour resection and wound closure with surgical precision.



Conclusions

PN is an extremely challenging procedure in patients with SIT and abdominal cocoon. The da Vinci Xi surgical system and thorough preoperative assessment allowed the surgeon to overcome stereotyping, visual inversion, and successfully perform PN in a patient with SIT and abdominal cocoon without increasing the risk of complications and preserving as much renal function as possible. Considering the satisfactory outcomes, this report may hopefully provide a practical reference for the treatment of RCC in patients with other special conditions.



Data Availability Statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The studies involving human participants were reviewed and approved by The institutional research ethics committee of The First Affiliated Hospital of Gannan Medical University. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

YHZ and XJX prepared and wrote the article. SY was directly involved in the management of the patients. CZZ, TP and QLW were responsible for the collection and organization of the literature. XFZ was the chief surgeon of the operation. QLL and XFZ revised the manuscript and acted as corresponding authors. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the National Natural Science Foundation of China (No. 81860456), Key Project of Key Research and Development Plan of Jiangxi Province (No. 20212BBG71013).



Acknowledgments

We would like to thank QLL for his guidance on this paper and for editing and proofreading this manuscript in English.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Eitler K, Bibok A, Telkes G. Situs Inversus totalis: a clinical review. Int J Gen Med. (2022) 15:2437–49. doi: 10.2147/IJGM.S295444

2. Tannoury JN, Abboud BN. Idiopathic sclerosing encapsulating peritonitis: abdominal cocoon. World J Gastroenterol. (2012) 18:1999–2004. doi: 10.3748/wjg.v18.i17.1999

3. Bahadoram S, Davoodi M, Hassanzadeh S, Bahadoram M, Barahman M, Mafakher L. Renal cell carcinoma: an overview of the epidemiology, diagnosis, and treatment. G Ital Nefrol. (2022) 39(3):2022–vol3. PMID: 35819037.

4. Campbell S, Uzzo RG, Allaf ME, Bass EB, Cadeddu JA, Chang A, et al. Renal mass and localized renal cancer: aUA guideline. J Urol. (2017) 198:520–9. doi: 10.1016/j.juro.2017.04.100

5. Agha RA, Franchi T, Sohrabi C, Mathew G, Kerwan A, SCARE Group. The SCARE 2020 guideline: updating consensus surgical CAse REport (SCARE) guidelines. Int J Surg. (2020) 84:226–30. doi: 10.1016/j.ijsu.2020.10.034

6. Hirokawa N, Tanaka Y, Okada Y, Takeda S. Nodal flow and the generation of left-right asymmetry. Cell. (2006) 125:33–45. doi: 10.1016/j.cell.2006.03.002

7. Haruki T, Maeta Y, Nakamura S, Sawata T, Shimizu T, Kishi K, et al. Advanced cancer with situs inversus totalis associated with KIF3 complex deﬁciency: report of two cases. Surg Today. (2010) 40:162–6. doi: 10.1007/s00595-009-4005-x

8. Foo KT, Ng KC, Rauff A, Foong WC, Sinniah R. Unusual small intestinal obstruction in adolescent girls: the abdominal cocoon. Br J Surg. (1978) 65:427–30. doi: 10.1002/bjs.1800650617

9. Sureka B, Mittal MK, Sinha M, Mittal A, Thukral BB. Abdominal cocoon. Avicenna J Med. (2013) 3:103–5. doi: 10.4103/2231-0770.120502

10. Mohamed FY, Alharbi YH, Almutairi MN, Azi NA, Aljreas AA, Alkhaldi EJ, et al. Abdominal cocoon: a rare complication of peritoneal dialysis in chronic kidney disease. Cureus. (2021) 13:e20341. doi: 10.7759/cureus.20341

11. Gadodia A, Sharma R, Jeyaseelan N. Tuberculous abdominal cocoon. Am J Trop Med Hyg. (2011) 84:1–2. doi: 10.4269/ajtmh.2011.10-0620

12. Hu Q, Shi JF, Sun YS. Abdominal cocoon with intestinal perforation: a case report. Front Surg. (2021) 8:747151. doi: 10.3389/fsurg.2021.747151

13. Abbey E, Yang F, Qi L, Wu JJ, Tong L, Zhen Z. Situs inversus totalis patients with gastric cancer: robotic surgery the standard of treatment?-A case report. Int J Surg Case Rep. (2021) 81:105818. doi: 10.1016/j.ijscr.2021.105818

14. Makiyama K, Sakata R, Yamanaka H, Tatenuma T, Sano F, Kubota Y. Laparoscopic nephroureterectomy in renal pelvic urothelial carcinoma with situs inversus totalis: preoperative training using a patient-specific simulator. Urology. (2012) 80:1375–8. doi: 10.1016/j.urology.2012.08.054

15. Ito J, Kaiho Y, Lwamura H, Anan G, Sato M. Laparoscopic radical nephrectomy for a right renal tumor with renal vein tumor thrombus in a patient with situs inversus totalis. Asian J Endosc Surg. (2019) 12:185–8. doi: 10.1111/ases.12608

16. Dergamoun H, Alaoui AE, Boualaou I, Sayegh H, Benslimane L, Nouini Y. Renal carcinoma and kartagener syndrome: an unusual association. Case Rep Urol. (2020) 2020:8260191. doi: 10.1155/2020/8260191 eCollection 2020.

17. Xu P, Chen LH, Li YM. Idiopathic sclerosing encapsulating peritonitis (or abdominal cocoon): a report of 5 cases. World J Gastroenterol. (2007) 13:3649–51. doi: 10.3748/wjg.v13.i26.3649

18. Chevli EM, Maiers TJ, Abramowitz DJ, Badkhshan III S, Bodkin JJ. Hand-assisted laparoscopic radical nephrectomy for renal cell carcinoma in a patient with situs inversus totalis. Urol Case Rep. (2019) 28:101076. doi: 10.1016/j.eucr.2019.101076

19. Raheem AA, Sheikh A, Kim DK, Alatawi A, Alabdulaali I, Han WK, et al. Da Vinci Xi and Si platforms have equivalent perioperative outcomes during robot-assisted partial nephrectomy: preliminary experience. J Robot Surg. (2017) 11:53–61. doi: 10.1007/s11701-016-0612-x



OPS/images/fsurg-10-1095591-g002.jpg





OPS/images/fsurg-10-1095591-g003.jpg
I:lIllHllHI’I,lHl'II‘HII il [ |lllmlp||lllilllu|v|1||l|\||||1||iill
4 S 6 7 1( 3B e T R U T

B






OPS/images/fsurg-10-1095591-g004.jpg





OPS/images/fsurg-10-1095591-g001.jpg





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case report: Robot-assisted laparoscopic partial nephrectomy for renal cell carcinoma in a patient with situs inversus totalis and abdominal cocoon

		Introduction



		Case presentation



		Discussion



		Conclusions



		Data Availability Statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Case report: Robot-assisted laparoscopic
partial nephrectomy for renal cell carcinoma
in a patient with situs inversus totalis and
abdominal cocoon









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





