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Unresectable leiomyosarcoma
of the inferior vena cava with
right atrium tumor thrombus:
when to deem this tumor
inoperable? A case report
and literature review
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Leiomyosarcomas (LMS) of the inferior vena cava (IVC) are a rare form of

retroperitoneal malignancy, and their venous extension to the right atrium is

an even rarer event. These tumors pose a unique surgical challenge and often

require a multidisciplinary team-based approach for their surgical treatment.

We present a case of a 68-year-old man with primary LMS of the IVC with a

tumor thrombus extending into the right atrium that was initially deemed

inoperable. After extensive neoadjuvant chemo-radiation with minimal

tumor effect, the patient underwent en bloc surgical resection of the

tumor along with removal of the infrarenal IVC and right kidney and

adrenal without the need for cardiopulmonary bypass. This case

demonstrates the successful management of a primary LMS of the IVC

with right atrial extension using a multimodal approach of neoadjuvant

chemo-radiation and en bloc surgical resection without cardiopulmonary

bypass. This strategy may offer a curative option for selected patients with

these rare and aggressive tumors, improving their survival and quality of life.
KEYWORDS

leiomyosarcoma, inferior vena cava, primary retroperitoneal sarcoma, case report,
cardiac tumor
Abbreviations: LMS, Leiomyosarcomas; IVC, Inferior vena cava; RA, Right atrium; CPB,

Cardiopulmonary bypass; CT, Computed tomography; MSTB, Multidisciplinary Sarcoma Tumor

Board; TEE, Transesophageal echocardiography; TT, Tumor thrombus; PRBC, Packed red blood cell;

PVL, Primary vascular leiomyosarcoma; US, Ultrasound; MRI, Magnetic resonance imaging; RFS,

Recurrence-free survival; OS, Overall survival; CAR, Chimeric antigen receptor.
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Background

Leiomyosarcomas (LMS) are rare neoplasms arising from

smooth muscle cells, mostly affecting the gastrointestinal tract,

uterus, skin, and blood vessels (1–3). Primary vascular LMS (PVL)

has been reported to extend throughout the IVC and into the right

atrium (RA) in around 20% of cases (4). The prognosis is poor, with

reported survival rates ranging from 31% to 62% (5). Historically,

IVC LMS were considered inoperable and their responsiveness to

cytotoxic chemotherapy was limited, but with improvements in

surgical techniques and perioperative management, surgical

resection is now feasible (6). Neoadjuvant chemotherapy and/or

radiation have been shown to reduce tumor burden (5); new

advances in this area include the use of doxorubicin and

trabectedin, either alone or in combination therapy (7). Curative

surgical resection remains the treatment of choice for primary LMS of

the IVC; however, due to limited experience with this disease, the

optimal management is unknown. Nonetheless, surgical resection

following neoadjuvant therapy should be strongly considered.
Case presentation

A 68-year-old man presented to another institution with weight

loss, bilateral lower-extremity edema, lower back pain, and dyspnea

on exertion (Figure 1). Contrast-enhanced computed tomography

(CT) scan revealed a 16.1 × 14.6 × 20.7 cm mass in the right

retroperitoneum involving and occluding the IVC with a tumor

thrombus extending to the RA (Figures 2A, B). There were

extensive venous collateralization, mass effect on the right kidney,

and encasement of its ureter with associated hydronephrosis. A CT-

guided needle core biopsy demonstrated intermediate grade 2/3

LMS. Due to thrombus extension into the retrohepatic IVC and RA,

as well as adjacent organ involvement (uncinate process of the

pancreas, infrarenal aorta), his disease was considered not safely

resectable. It was recommended that he pursue systemic therapy as

the first step in care.

The patient presented to our center to initiate chemotherapy. His

BSA was 2.4 m2 at the time of treatment. He received in March 2021

five cycles of Adriamycin 75 mg/m2 and dacarbazine 900 mg/m2, and

CT posttreatment revealed that the mass was stable. In June 2021,
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chemotherapy was changed to four cycles of gemcitabine 675 mg/m2

mg and docetaxel 75 mg/m2mgwithminimal response. At this point,

the case was presented to a Multidisciplinary Sarcoma Tumor Board

(MSTB) for discussion. The treatment plan was to combine 28 cycles

of radiation therapy with a dose-escalated regimen of Pazopanib, up

to a maximum of 600 mg daily. However, the patient did not tolerate

this dose and was reduced to 400 mg. Upon completion, CT scan

post-chemoradiotherapy showed a reduction in the size of the tumor

(Figure 2C). Echocardiography revealed normal left ventricular

systolic function with an ejection fraction of 67.4% and mildly

increased right ventricular systolic pressure at 40–45 mmHg. The

mass in the atrium was substantially smaller, being only 3.4 × 1.6 cm

in size compared with 6 × 3 cm in size a couple of months earlier

before radiation and Pazopanib therapy. Transesophageal

echocardiography (TEE) showed that there was a multi-lobulated

echo dense mass extending 2.2 cm into the RA from within the

central lumen of the IVC. Still, it appeared to be somewhat mobile

and did not appear to be adherent to the atrial walls or the

intrapericardial and suprahepatic IVC.

In January 2022, the decision to proceed with surgical resection

of the tumor with possible right nephrectomy, sternotomy, and

cardiopulmonary bypass (CPB) via a multidisciplinary approach

team of surgical oncologists, cardiovascular surgeons, and

transplant surgeons was made. The risks and benefits of this

operation were discussed with the patient, and signed informed

consent was obtained.

Procedure in detail

The surgical approach involved a midline incision that was

further extended with a right subcostal incision for better exposure

of the IVC. A Thompson retractor was placed. The tumor involved

the right side of the retroperitoneum encompassing the right kidney

and ureter. The right kidney was mobilized laterally and posteriorly,

and the renal artery was ligated between the IVC and aorta and

divided. Using piggyback techniques, the liver was mobilized off the

IVC and the major hepatic veins and porta hepatis were isolated;

this involved dissecting the ligamentum teres, followed by cautery

division of the falciform ligament, right superior coronary, and

triangular ligaments. The visceral peritoneum overlying the right

hepatic hilum and subhepatic IVC were then incised together with
FIGURE 1

Timeline of the patient’s case.
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the right inferior coronary and hepatorenal ligaments; afterward,

the liver was rolled to the left abdomen. Surgical control of the

hepatic hilum was performed, permitting isolation and control of

the porta hepatis to permit a Pringle maneuver. Then, a piggyback

maneuver can be performed. Minor hepatic veins draining into the

anterior surface of the IVC were ligated and divided, allowing the

subhepatic, retrohepatic, and suprahepatic portions of the IVC to be

completely exposed. Finally, the posterior surface of the IVC was

completely dissected in order to obtain total circumferential

dissection of the IVC; the liver was dissected off the IVC,

attached to it only by the major hepatic veins (8). The central

diaphragm tendon was dissected to identify the intra-pericardial

IVC. The right and left inferior phrenic veins were engorged due to

obstruction of the IVC. The right inferior phrenic vein was stapled,

and the left one was ligated at the time of complete occlusion of the

IVC to avoid congestion of the liver.

Intraoperative TEE was utilized to delineate the cranial extent and

mobility of the tumor thrombus (TT). Vascular isolation of the IVC

was achieved inferior and superior to the TT including both renal veins.

Pringle maneuver was performed to occlude liver blood supply

(Figure 3) temporarily. Vascular clamps were placed in the infra-

renal vena cava just above the IVC bifurcation and the left renal vein.

Under TEE monitoring, a vascular clamp was placed across the RA

above the junction of the RA and intra-pericardial IVC. The cava was

opened below the left renal vein. The TT was pulled and removed from

the IVC. The vascular clamp was repositioned below the major hepatic

veins. The Pringle maneuver lasted 5 min and was discontinued,

reestablishing hepatic blood flow. The remaining IVC below the

hepatic veins was sutured including only the left renal vein. All the

lumbar veins were stapled due to their size. The infrarenal IVC was

removed en bloc along with the right kidney and right adrenal gland

(Figure 4) without requiring CPB or the use of a vascular graft. The TEE

ensured that there were no pulmonary artery emboli perioperatively.

Blood loss and packed red blood cell (PRBC) transfusions were

2,000 cc and 13U of PRBC, respectively. Final pathology revealed a

high-grade 3/3 LMS that measured 26 × 20 × 13 cm. The right

kidney and adrenal gland were free of tumors. Five lymph nodes

and all margins were negative for malignancy.
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In the postoperative period, the patient developed significant

chylous ascites intractable to medical therapy and paracentesis. One

month post-op, a Denver shunt was placed, tunneled through the

right internal jugular vein and into the superior vena cava to the

right atrial junction. At 3 months post-op, the patient was found to

have biopsy-proven metastatic recurrent disease to C7 spine which

was treated with stereotactic body radiotherapy and trabectedin 2.6

mg; however, by 19 months post-operation, the patient had

progression of disease with metastasis to the lungs and liver and

was restarted on systemic therapy with eribulin and lenvatinib. The

patient has maintained normal cardiac function, with an ejection

fraction of 55%–60%, and is continued to be followed both by

surgical and hematology oncology.
Discussion

Leiomyosarcoma is a sarcomatous tumor comprising 10%–20%

of all sarcomas. Primary vascular leiomyosarcoma is a rare subtype

that arises from smooth muscle cells located in the middle layer of

the venous wall and represents 2% of all LMS (9, 10). They rarely

affect the IVC, accounting for only 5% of all vascular LMS (11, 12),

with fewer than 400 cases reported in the literature (10) since its

first description in 1871 (13), and its first surgical resection

described in 1928 (6). Approximately 50 cases of intravascular

tumor spread and extension to the RA have been documented in the

literature, yet the therapeutic approaches for these cases remain

unclear. Wachtel et al. showed that out of 19 tumors involving the

RA, 11 required the use of CPB. However, they did not provide any

further surgical details about the other eight patients (12, 14).

Leiomyosarcomas may affect different segments of the IVC.

Segment I is below the renal veins and is the most common site of

involvement; it can cause symptoms such as abdominal pain and

lower-extremity edema. Segment II is between the renal and hepatic

veins and causes abdominal pain and distension; if it extends into

the renal veins, it may cause renal vein thrombosis, nephrotic

syndrome, or arterial hypertension. Segment III is above the

hepatic veins and is the least common site of involvement. The
A B C

FIGURE 2

(A) Computed tomography (CT) scan coronal view showing a right retroperitoneal mass involving the inferior vena cava (IVC) and right kidney with
tumor thrombus extending to the RA (black arrow). The hypervascular mass was 21.4 × 15.4 × 16.8 cm. (B) CT scan axial view of the IVC mass.
(C) CT scan coronal view following chemoradiotherapy.
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tumor in this segment is associated with Budd-Chiari syndrome

(15, 16).

These tumors require multimodal imaging for diagnosis,

staging, and follow-up. However, due to the rarity of this tumor,

there is a lack of large-scale studies comparing the accuracy of CT

and MRI in this setting. A comprehensive MRI protocol should

include T1-weighted, T2-weighted, diffusion-weighted, and

contrast-enhanced sequences (17).

To date, there is no standardized definition of resectability with

these types of tumors; current guidelines state that technically

unresectable tumors are those involving vital structures or tumors

whose removal would cause unacceptable morbidity, and patients

with poor performance status are deemed medically unresectable

(18). Management may require resection of more than one organ;

Wachtel et al. reported that the most frequently resected organ was

the right kidney, followed by the right adrenal gland and partial

liver (12). Perhavec et al. found the most common reasons for

technical unresectability to be the involvement of the superior

mesenteric vessels, followed by the involvement of bone, portal

vein, or hepatic axis (6). The effect of vascular resection on survival
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and complications in patients with retroperitoneal sarcoma was

investigated by Hu et al., in a systematic review and meta-analysis

that analyzed four studies with 959 patients for recurrence-free

survival (RFS) and three studies with 284 patients for overall

survival (OS). The meta-analysis showed that vascular resection

did not improve RFS or OS compared with tumor resection alone.

Vascular resection was also associated with a higher rate of major

complications in one study, but no deaths were reported in two

studies (19). When managing an intracardiac tumor thrombus,

resection is preferred and intraoperative CPB should be considered

to facilitate resection and maintain perfusion (20–22).

Their rarity poses a great challenge, as the benefits of systemic

treatment are undefined, and surgical management remains

controversial. Neoadjuvant therapy can be used to reduce tumor

size and improve resectability (17). If complete resection is not

feasible, debulking and radiation therapy can offer good palliation

(23). Adjuvant chemotherapy consists of a combination of agents such

as dacarbazine, doxorubicin, ifosfamide/cisplatin, epirubicin, or

cyclophosphamide (17). However, surgical resection with a tumor-

free margin seems to be the only option with the highest probability to
FIGURE 3

Vascular control. The clamps have been placed at the right atrium, iliac bifurcation of the inferior vena cava, left renal vein, and hepatic hilum
(Pringle maneuver).
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cure this disease (24). It has been shown that radical resection of the

tumor leads to improved long-term survival, with a 5-year survival

rate ranging between 31% and 67% (25). A randomized clinical trial

by Pautier et al. showed that patients with metastatic or unresectable

leiomyosarcomas had a significant improvement in progression-free

survival when they received doxorubicin and trabectedin, compared

with doxorubicin alone. The combination therapy had more toxicity,

but it was manageable. Therefore, doxorubicin and trabectedin could

be an option for the initial treatment of metastatic leiomyosarcomas

(7). Immunotherapy is an emerging therapeutic strategy for sarcomas,

which poses significant challenges for treatment; however, the efficacy

and safety of immunotherapy for sarcomas are limited by several

factors, such as the low immunogenicity of sarcoma antigens, the

immunosuppressive tumor microenvironment, and the lack of

predictive biomarkers. Interferon-alpha and interleukin-2 have

shown modest activity in some sarcoma subtypes but are limited by

toxicity and low response rates. Newer cytokines, such as interleukin-

12 and interleukin-15, are being investigated in preclinical and early

clinical studies. Adoptive cell therapy, which involves the infusion of

engineered or activated immune cells, such as tumor-infiltrating

lymphocytes, natural killer cells, or chimeric antigen receptor (CAR)

T cells, has shown promising results in preclinical models and early-

phase clinical trials. Still, the challenges include the identification of

specific and safe targets, optimization of cell expansion and

persistence, and toxicity management. Lastly, immune checkpoint

modulators like PD-1, PD-L1, and CTLA-4 have been evaluated, but

the response rates have been low and variable across different sarcoma

subtypes. Other monoclonal antibodies that target tumor-associated

antigens, such as CD47, CD70, and GD2, are being explored in

preclinical and clinical studies (26).

The prognosis of PVL is impacted by tumor size, histological

grade, and location. The best survival outcomes are achieved by
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radical resection with negative margins, small tumor size, and no

metastasis at surgery. Segment II IVC LMS has a better prognosis

because it causes earlier symptoms by compressing nearby organs.

Histologic grades do not affect prognosis much, as IVC

leiomyosarcomas are aggressive regardless (12, 27).

In 1996, Mingoli et al. reported that most IVC LMS patients

with upper-segment involvement were almost inoperable, with a

median survival of only 1 month (15). In 2012, Fiore et al. reported

their experience with surgical management of IVC LMS. They

performed complete tumor removal and IVC resection in 15

patients. They achieved low complication rates, high graft patency

rates, and an 80% survival rate at a median follow-up of 31.6

months. However, they also observed local and distant recurrence

in some patients (28). In 2020, Ong et al. evaluated their surgical

outcomes in 30 patients with IVC LMS. They performed en bloc

resection of the tumor and the IVC. In nine patients, they also

performed right nephrectomy and left renal vein ligation, without

compromising renal function. They reported a low rate of

postoperative complications and no surgical mortality. Most of

the tumors were high-grade and had clear margins. Five patients

developed local recurrence and 11 patients developed distant

metastasis. The median overall survival was 41 months, and the

5-year overall survival rate was 32.1% (29).

We describe a rare case of LMS arising from the IVC and

extending into the RA, posing significant challenges for systemic

and surgical management. We anticipate that the number of tumors

that were previously deemed unresectable will increase as surgical

and oncologic therapeutics advance, allowing for more resectable

cases. This case demonstrates the importance of a multidisciplinary

team approach to optimize surgical outcomes and the feasibility of

complex surgical resection for tumors with extensive vascular and

adjacent organ involvement.
BA

FIGURE 4

(A) Milking maneuver. The inferior vena cava is divided at a level below the left renal vein and the tumor thrombus is milked down to a level below
the major hepatic veins’ ostia. Once the tumor thrombus has been completely milked down, the cranial clamp at the RA is relocated below the
major hepatic veins’ ostia, and the natural shunt through the liver re-established by releasing the Pringle maneuver. (B) The inferior vena cava has
been oversewn at a level below the left renal vein and the iliac bifurcation without the use of a vascular graft. The final specimen includes the
leiomyosarcoma, right kidney and adrenal, and the entire tumor thrombus.
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the inferior vena cava: AIRP best cases in radiologic-pathologic correlation. Radiogr
Rev Publ Radiol Soc N Am Inc. (2015) 35(2):616–20. doi: 10.1148/rg.352130105
12. Wachtel H, Gupta M, Bartlett EK, Jackson BM, Kelz RR, Karakousis GC, et al.
Outcomes after resection of leiomyosarcomas of the inferior vena cava: a pooled data
analysis of 377 cases. Surg Oncol (2015) 24(1):21–7. doi: 10.1016/j.suronc.2014.10.007

13. Perl L, Virchow R. Ein Fall von Sarkom der Vena cava inferior. Arch Für Pathol
Anat Physiol Für Klin Med (1871) 53(4):378–83. doi: 10.1007/BF01957198

14. Hilliard NJ, Heslin MJ, Castro CY. Leiomyosarcoma of the inferior vena cava:
three case reports and review of the literature. Ann Diagn Pathol (2005) 9(5):259–66.
doi: 10.1016/j.anndiagpath.2005.05.001

15. Mingoli A, Cavallaro A, Sapienza P, Di Marzo L, Feldhaus RJ, Cavallari N.
International registry of inferior vena cava leiomyosarcoma: analysis of a world series
on 218 patients. Anticancer Res (1996) 16(5B):3201–5.

16. Auerbach I, Tenenbaum A, Fisman EZ, Shemesh J, Feinmeser M, Herz Y, et al.
Leiomyosarcoma of the right atrium masked by a covering thrombus: conflicting
results of echocardiography and transvenous biopsy-in favor of echocardiography.
Echocardiogr Mt Kisco N (1997) 14(6 Pt 1):607–10. doi: 10.1111/j.1540-
8175.1997.tb00769.x

17. Wang MX, Menias CO, Elsherif SB, Segaran N, Ganeshan D. Current update on
IVC leiomyosarcoma. Abdom Radiol N Y. (2021) 46(11):5284–96. doi: 10.1007/s00261-
021-03256-9

18. Clinical practice guidelines in oncology (NCCN guidelines®) for soft tissue
sarcoma V.2.2023 (2023). © National Comprehensive Cancer Network, Inc.
Available at: https://www.nccn.org/guidelines/guidelines-detail (Accessed September
2, 2023). To view the most recent and complete version of the guideline, go online to
NCCN.org. NCCN.

19. Hu H, Guo Q, Zhao J, Huang B, Du X. Aggressive surgical approach with
vascular resection and reconstruction for retroperitoneal sarcomas: a systematic review.
BMC Surg (2023) 23:275. doi: 10.1186/s12893-023-02178-1

20. Nabati M, Azizi S. Leiomyosarcoma of the inferior vena cava presenting as a
cardiac mass. J Clin Ultrasound JCU. (2018) 46(6):430–3. doi: 10.1002/jcu.22558

21. Alghasab NS, Alruwayeh M, AlGharras AA, Mulji A. Leiomyosarcoma of the
inferior vena cava extending to the right atrium and ventricle. J Saudi Heart Assoc
(2023) 35(3):200–4. doi: 10.37616/2212-5043.1344

22. Lim YH, Lee LS, Lim CH, Chew GK. Successful removal of uterine
leiomyosarcoma tumour thrombus propagating to the right atrium. BMJ Case Rep
(2015) 2015:bcr2015213384. doi: 10.1136/bcr-2015-213384
frontiersin.org

https://doi.org/10.1186/s40792-020-00896-9
https://doi.org/10.1155/2018/5671926
https://doi.org/10.1007/s00059-011-3580-y
https://doi.org/10.1001/jamasurg.2015.4205
https://doi.org/10.1245/s10434-020-08789-9
https://doi.org/10.1016/S1470-2045(22)00380-1
https://doi.org/10.1016/j.eururo.2006.11.055
https://doi.org/10.1097/01.sla.0000229964.71743.db
https://doi.org/10.1097/01.sla.0000229964.71743.db
https://doi.org/10.47162/RJME.61.1.25
https://doi.org/10.1148/rg.352130105
https://doi.org/10.1016/j.suronc.2014.10.007
https://doi.org/10.1007/BF01957198
https://doi.org/10.1016/j.anndiagpath.2005.05.001
https://doi.org/10.1111/j.1540-8175.1997.tb00769.x
https://doi.org/10.1111/j.1540-8175.1997.tb00769.x
https://doi.org/10.1007/s00261-021-03256-9
https://doi.org/10.1007/s00261-021-03256-9
https://www.nccn.org/guidelines/guidelines-detail
https://doi.org/10.1186/s12893-023-02178-1
https://doi.org/10.1002/jcu.22558
https://doi.org/10.37616/2212-5043.1344
https://doi.org/10.1136/bcr-2015-213384
https://doi.org/10.3389/fonc.2023.1331896
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Castellanos et al. 10.3389/fonc.2023.1331896
23. Hishida T, Masai K, Kaseda K, Asakura K, Asamura H. Debulking surgery for
Malignant tumors: the current status, evidence and future perspectives. Jpn J Clin Oncol
(2021) 51(9):1349–62. doi: 10.1093/jjco/hyab107

24. Stauffer JA, Fakhre GP, Dougherty MK, Nakhleh RE, Maples WJ, Nguyen JH.
Pancreatic and multiorgan resection with inferior vena cava reconstruction for
retroperitoneal leiomyosarcoma. World J Surg Oncol (2009) 7(1):3. doi: 10.1186/
1477-7819-7-3

25. Ito H, Hornick JL, Bertagnolli MM, George S, Morgan JA, Baldini EH, et al.
Leiomyosarcoma of the inferior vena cava: survival after aggressive management. Ann
Surg Oncol (2007) 14(12):3534–41. doi: 10.1245/s10434-007-9552-z

26. Groisberg R, Hong DS, Behrang A, Hess K, Janku F, Piha-Paul S, et al.
Characteristics and outcomes of patients with advanced sarcoma enrolled in early
Frontiers in Oncology 07
phase immunotherapy trials. J Immunother Cancer (2017) 5:100. doi: 10.1186/s40425-
017-0301-y

27. Joung HS, Nooromid MJ, Eskandari MK, Wayne JD. Surgical approach,
management, and oncologic outcomes of primary leiomyosarcoma of the inferior
vena cava: An institutional case series. J Surg Oncol (2020) 122(7):1348–55. doi:
10.1002/jso.26163

28. Fiore M, Colombo C, Locati P, Berselli M, Radaelli S, Morosi C, et al. Surgical
technique, morbidity, and outcome of primary retroperitoneal sarcoma involving inferior
vena cava. Ann Surg Oncol (2012) 19(2):511–8. doi: 10.1245/s10434-011-1954-2

29. Ong CAJ, Smith MJ, Snow HA, Benson C, Jones RL, Hayes AJ, et al. Primary
iliocaval leiomyosarcomas: The path beyond surgery. Eur J Surg Oncol J Eur Soc Surg
Oncol Br Assoc Surg Oncol (2020) 46(5):893–7. doi: 10.1016/j.ejso.2020.01.034
frontiersin.org

https://doi.org/10.1093/jjco/hyab107
https://doi.org/10.1186/1477-7819-7-3
https://doi.org/10.1186/1477-7819-7-3
https://doi.org/10.1245/s10434-007-9552-z
https://doi.org/10.1186/s40425-017-0301-y
https://doi.org/10.1186/s40425-017-0301-y
https://doi.org/10.1002/jso.26163
https://doi.org/10.1245/s10434-011-1954-2
https://doi.org/10.1016/j.ejso.2020.01.034
https://doi.org/10.3389/fonc.2023.1331896
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Unresectable leiomyosarcoma of the inferior vena cava with right atrium tumor thrombus: when to deem this tumor inoperable? A case report and literature review
	Background
	Case presentation
	Procedure in detail
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


