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Descrição do Produto


Inferior Vena Cava Leiomyosarcoma: Is Reconstruction Necessary after Resection? Rouzbeh Daylami, MD, Amir Amiri, MD, Brian Goldsmith, MD, Christoph Troppmann, MD, FACS, Philip D Schneider, MD, PhD, FACS, Vijay P Khatri, MBChB, FACS Leiomyosarcomas of the inferior vena cava represent a rare form of soft-tissue sarcomas. Management strategies necessarily vary because of limited experience. Questions about necessity of multimodality therapy and IVC reconstruction remain. STUDY DESIGN: Six patients were referred to our institution during a period of 6 years for leiomyosarcomas of the IVC. Demographic data, imaging results, pathology reports, preoperative radiation regimen, and postoperative outcomes were reviewed. Outcomes were compared with those of other published institutional experiences. RESULTS: After preoperative external-beam radiation (4,500 to 5,000 cGy), all patients underwent en bloc resection of the primary malignancy. Four patients (66%) had an R0 resection. All tumors were high grade. No reconstruction of the IVC was undertaken. Lower-extremity edema developed in 3 patients (50%), but this was well tolerated and did not lead to any long-term sequelae. Pulmonary metastasis developed postoperatively in 1 patient (17%) and was successfully treated with chemotherapy and metastectomy. Acute renal failure developed in 3 patients, but all recovered full function. Chylous leak developed in 2 patients (34%). CONCLUSIONS: Leiomyosarcoma of the IVC is a treatable malignancy. Preoperative external-beam radiation facilitates marginally negative resection, although our study is too small to demonstrate a survival benefit. Reconstruction of the IVC is not necessary for resection of tumors below the level of the hepatic veins in most if not all cases. Lower-extremity edema after ligation of the IVC is well tolerated. Acute renal failure can be a common, albeit transient, early postoperative complication. Extensive periaortic dissection can be associated with chylous leak, which can be managed with internal or external drainage. (J Am Coll Surg 2010;210:185–190. © 2010 by the American College of Surgeons) BACKGROUND:



Soft-tissue sarcomas are rare tumors, with an estimated 10,390 new cases reported in the US in 2008.1 Vascular sarcomas represent an even rarer entity. The inferior vena cava represents the most common site of vascular sarcomas, and was first described in 1871 by Perl.2 More than 100 years later, an international registry of only 141 patients was created by Mingoli and colleagues.3 Although initially thought bleak, the prognosis of IVC leiomyosarcomas after resection remains on par with leiomyosarcomas of other primary origins, such as the stomach, uterus, and small bowel.4 Surgical resection remains the mainstay of therapy,



although no similar consensus exists about the necessity for vena cava reconstruction or the efficacy or timing of chemotherapy or radiation. There is considerable controversy about the necessity of reconstructing the IVC, with many authors describing routine or selective reconstruction. Reconstruction techniques vary from patch angioplasty to replacement of the IVC, typically with polytetrafluroethylene graft or autogenous vein grafts.5-7 Replacement with allograft has also been described.8 To preserve graft patency, some authors have described creation of arteriovenous fistulas.9 Despite the elaborate measures taken to restore venous drainage and preserve graft patency, late graft thrombosis is a wellknown, and can be a well-tolerated, phenomenon.10 We describe our experience of 6 patients who were referred to our tertiary care teaching hospital with juxtarenal and infrarenal IVC leiomyosarcomas. All patients underwent neoadjuvant radiation followed 6 weeks later by resection with curative intent without reconstruction of the IVC.
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METHODS This study was approved by the Institutional Review Board of the University of California at Davis. From 2003 to 2009, about 300 soft-tissue sarcomas were evaluated and managed at the University of California Davis Cancer Center, from which we identified 6 patients who underwent surgical resection for a diagnosis of IVC leiomyosarcoma. All patients underwent preoperative imaging with CT at the referring institution, followed by an MRI/magnetic resonance angiography of the abdomen at our institution to characterize the local extent of the tumor as well as CT of the chest to identify pulmonary metastasis. Preoperative diagnosis was confirmed for all patients with percutaneous biopsy. All patients received preoperative external-beam radiation followed by resection at the University of California Davis Medical Center by a single surgeon. We abstracted the patient’s medical records. Data collected included demographic data; presenting symptoms; preoperative imaging results (CT, MRI); postradiation response; extent of tumor invasion at time of operation; extent of operative resection, including resection of any adjacent organs (ie kidney, adrenal gland); tumor size (by pathology); pre- and postoperative histology; complications; length of stay; evidence of local recurrence; or distant metastasis. Tumor location was categorized according to anatomic location, with type I tumors arising below the renal veins, type II tumors arising from the renal veins to the hepatic veins, and type III tumors arising from above the hepatic veins (Fig. 1 inset). Surgical approach



All patients underwent a similar surgical approach for resection. In all patients, preparation was made for venovenous bypass, if necessary. All patients were monitored by continuous central venous and arterial pressure monitoring. A right thoracoabdominal incision was made in all but 1 patient who had a midline laparotomy incision. After medial rotation of the ascending colon, the IVC was identified below the tumor. Because of the preoperative radiation therapy, the IVC was noted to be considerably thickened, which facilitated its dissection to achieve distal control. Proximal control was then achieved, for which either the right lobe of the liver was mobilized or the caudate was transected through an anterior approach. Medially the renal vessels were identified and particular care was taken to preserve the left gonadal vessels and any retroperitoneal collateral veins. The IVC superior to the tumor was then clamped and the hemodynamic response was noted. When no hemodynamic instability was noted, we then proceeded with transection of the IVC, with a linear endovascular stapler, first distally then proximally. When en bloc nephrectomy was necessary, the right renal artery was
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Figure 1. Illustration demonstrating division of the left renal vein with preservation of the left gonadal vein. Inset shows the anatomic levels of the IVC tumors. A, aorta; GB, gallbladder; Lt, left; T, tumor.



transected and the left renal vein was divided while ensuring that the left gonadal vein was preserved (Fig. 1).



RESULTS Patient and tumor characteristics are shown in Table 1. Of 6 patients, 5 (83%) were women, with a mean age of 73 years (range 49 to 85 years). Four patients were diagnosed during workup for nonspecific abdominal pain. Two patients were diagnosed incidentally by CT scan. Five of 6 tumors were found to arise from segment II of the IVC (Figs. 2A, 2B), and 1 arose from segment I. Four of 6 patients had complete occlusion of their IVC on preoperative imaging. A tissue diagnosis of leiomyosarcoma was established with CT-guided fine-needle aspiration or core biopsy, after which patients underwent neoadjuvant radiation (4,500 to 5,000 cGy) with repeat MRI to confirm response. The reported size for 2 tumors increased after radiation by 1 to 1.5 cm, but we believe that this was likely a result of interobserver variability rather than progression of disease. Six weeks after completing radiation, all 6 patients underwent radical resection. In 5 patients, an en bloc right nephrectomy was necessary because of invasion of the tumor into the right renal hilum (Figs. 3A, 3B). In 3 patients, a total or partial right adrenalectomy was necessary to achieve negative margins. All patients had microscopically negative resection (R0), except for 2 patients who had focal area of tumor at the retroperitoneum and the abdominal aorta, respectively. Final pathologic specimens revealed that all tumors were of high-grade histology with 20% to 40% necrosis.
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Table 1. Patient and Tumor Characteristics Patient no.



1 2 3 4 5 6



Age, y/gender



Maximum tumor size, cm



Tumor level



Histologic grade



Organs resected



Margins



60/F 82/F 49/F 85/F 79/M 81/F



12.5 9.0 7.0 8.0 20.0 8.0



II II II II II I



High High High High High High



Right kidney, right adrenal Right kidney, right partial adrenal Right kidney, right adrenal Right kidney Right kidney None



R0 R0 R0 R0 R1 R1



F, female; M, male.



The postoperative course of the majority of patients was unremarkable. Median length of stay was 8.5 days (range 7 to 78 days). There were no perioperative deaths. Acute renal failure developed in 3 patients (50%), with 2 requiring temporary hemodialysis, but all recovered renal function before discharge. The length of hemodialysis was approximately 2 weeks (12 and 17 days), and there were no adverse sequelae of hemodialysis. Chylous leak developed in 2 patients, 1 of which was successfully treated with dietary modification and percutaneous drainage. The other patient underwent coiling of the thoracic duct and eventually a Denver shunt. Lower-extremity edema developed in 3 patients and was well controlled with compression stocking and elevation. Postoperative surveillance included CT scan of the abdomen and pelvis every 4 months and annual chest radiography. During follow-up, lung metastasis de-



veloped in 1 patient, who then underwent pulmonary metastectomy followed by chemotherapy with Adriamycin and Ifosfamide. She is alive at follow-up of 70 months. One patient died 9 months after resection from causes unrelated to his malignancy. None of the patients has shown evidence of local recurrence at median follow-up of 30 months.



DISCUSSION Although initially described almost 140 years ago, leiomyosarcomas of the IVC remain very rare. Because an international registry of 141 such tumors was compiled in 1991, a number of institutional and individual experiences have been published,9-18 the largest consisting of 21 patients treated at Memorial Sloan-Kettering Cancer Center during more than 20 years. Our patient demographics show that



Figure 2. Sagittal MRI of the abdomen. (A) Tumor (T) arising from segment II of the IVC with tumor thrombus extending superiorly. (B) Same tumor compressing the portal vein (PV).
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Figure 3. (A) Intraoperative image of tumor invading the parenchyma of the right kidney. Vessel loops are placed to control renal vessels. Caudate lobe was transected to achieve proximal control. (B) En bloc resection of the same tumor.



IVC leiomyosarcoma is a disease predominantly of women in the 6th to 8th decade of life. The histologic grade and anatomic location of the tumors are in agreement with previous series, as most tumors arise from segment II of the IVC, with predominance for high-grade histologic features. All of our patients had high-grade histology; 5 were anatomically in segment II of the IVC, and 1 was a segment I tumor. Surgically negative margins are associated with improved survival and complete surgical resection has been the goal of therapy. All patients referred to our tertiary care center were deemed to be unresectable by the referring physician. To achieve a negative marginal resection, we adopted a multimodality approach consisting of preoperative external-beam radiation followed by radical resection. Our rationale for preoperative radiation was based on our experience with managing extremity soft-tissue sarcoma. From our initial experience, we found additional benefits of preoperative radiation, predominantly that dissection was facilitated by radiation-induced edema. Handling of the normally thin-walled IVC was greatly improved because of wall thickening, giving the vessel an almost arterialized quality (Fig. 4). This strategy led to a substantial rate of R0 resection. In the patient with involvement of the abdominal aorta, resection of the aorta was not undertaken, because the risks of additional morbidity from aortic resection (eg, warm ischemia, paralysis, dislodging atheroemboli) in an elderly patient are substantial. The need for surgical reconstruction of the IVC has not been standardized. Some authors have cited the patency of the IVC as the one factor influencing the decision to perform reconstruction.11,13 Other authors advocate reconstruction in all cases.16 In our series, 4 patients had com-



plete occlusion of the IVC, but all patients tolerated ligation without reconstruction. By not reconstructing the IVC, we reduced our operative time, prevented pulmonary embolism from lower-extremity deep venous thrombosis, and avoided complications of graft infection, high output heart failure from creation of arteriovenous fistulas, and risks of potential lifelong anticoagulation. Although reduction in lower-extremity edema is cited as a potential benefit of reconstruction, we have found that the edema is transitory and generally well tolerated. This is supported by the observation that late graft thrombosis is not associated with symptoms. It is important to preserve collateral venous drainage; otherwise, reconstruction is advisable.17



T



Figure 4. Intraoperative view of the radiated IVC (white arrow) and tumor (T). The IVC is thickened, allowing for manual retraction.
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Table 2. Summary of Recent Case Series



First author



Year



Kraybill20 Hines4 Hollenbeck18 Kwon16 Hardwigsen13 Dew11 Kieffer9 Abisi14 Ito15 Cho12 Current study



1997 1999 2003 2003 2005 2005 2006 2006 2007 2008



Patients resected, n



R0 resection, %



IVC reconstruction



5-Year survival, %



Recurrence,* %



Preoperative radiation therapy



Preoperative chemotherapy



3 12 21 4 5 8 20 3 20 9 6



NA 86 33 75 100 NA NA NA 40 78 67



2/3 7/12 10/21 4/4 5/5 6/8 13/20 3/3 17/20 3/9 0/6



NA 53 33 NA NA 31 34.8 NA 62 NA NA



33% 25 67 25 60 50 NA 66 68 44 17



0 0 0 0 0 0 1/20 0 7/20 0 6/6



0 0 4/21 0 0 0 6/20 0 3/20 0 0



*Recurrence is defined as local and distant.



There were 2 types of complications not described in previous series. One is a higher than expected rate of acute renal failure. Based on larger series, the expected rate of acute renal failure is 0% to 40%. In general, there is adequate collateral drainage of the left kidney through the gonadal, adrenal, and lumbar veins to allow for safe ligation of the left renal vein. This has been demonstrated in dog animal models as well as clinically in humans.19 It is noteworthy that the 3 patients with acute renal failure were octogenarians and age almost certainly played a role in this complication. The 2 patients who required temporary hemodialysis also had en bloc right nephrectomy, but it is not likely that reconstruction of the IVC with reimplantation of the left renal vein would have prevented this complication, as they both regained full renal function before discharge. In the third patient, acute renal failure was thought to be a result of acute tubular necrosis secondary to relative hypotension compounded by contrast-induced nephropathy. A unique complication that occurred in our series was intra-abdominal chylous leak. To our knowledge, this complication of IVC resection has not been described previously in the literature, although Kraybill and colleagues described an intrathoracic chylous leak successfully treated with a pleurovenous shunt in a patient who underwent resection of the IVC and aorta for rhabdomyosarcoma.20 Chyle leak in our patients was likely a reflection of the extent of local invasion. Similar to the patient described by Kraybill and colleagues,20 our 2 patients required extensive dissection over the abdominal aorta and 1 required resection of the paraspinal muscles. In either patient, the chyle leak was successfully managed by either internal drainage through a Denver shunt or external drainage with CTguided percutaneous drainage. Several management strategies have been described, including nonoperative manage-



ment with modified diet as well as open and laparoscopic techniques.21 Taking into perspective recent case series published during the last decade, our series stands out for several reasons (Table 2). We consistently treated our patients with preoperative radiation therapy and reserved chemotherapy for postoperative distant metastases. With this strategy, we were able to obtain microscopically negative resection in a majority of our patients. Although we do not yet have 5-year survival data, and our study is too small to show survival benefit, our cumulative and disease-free survival will likely parallel that of other groups. As importantly, we have been able to show that good clinical results can be achieved without routine or even selective reconstruction of the IVC for tumors arising below the hepatic veins. Leiomyosarcoma of the IVC remains a rare disease and with the lack of prospective randomized trials there will likely never be a uniform multimodality approach to this rare malignancy. Surgical intervention with negative margins remains the treatment of choice for these patients. Preoperative radiation facilitates a marginal resection, although this study is too small to demonstrate improvement in survival. Although reconstruction of the IVC is possible, our series demonstrates that it is unnecessary in the setting of otherwise resectable segment I or II tumors, regardless of the preoperative patency of the IVC. Simple ligation, on the other hand, can lead to lower-extremity venous hypertension with increased incidence of edema, but this is generally transient and well tolerated by patients. Ligation of the left renal vein is well tolerated, although it is vital to preserve collateral veins during dissection. Care should also be taken in dissection to prevent injury to the retroperitoneal lymphatic system, especially when dissecting tumor from around the aorta.
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