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Less invasive treatment
option for renal carcinoma with
venous tumor thrombus

Aim To retrospectively analyze patients treated by renal tu-
mor and venous tumor thrombus (VTT) removal and to in-
troduce a less stressful and safer surgical method without
thoracotomy in Neves level 3 cases.

Methods From 2002 to 2011, 33 patients underwent sur-
gery for renal cell cancer combined with tumor thrombus
of the inferior vena cava. Preoperative symptoms, tumor-
node-metastasis classification of tumors, thrombus ex-
tension classified by Neves and Zincke system, types of
surgical interventions, complications, postoperative man-
agement, and survival results were analyzed.

Results Ten patients had level 1, 17 had level 2, and 6 had
level 3 thrombi according to Neves and Zincke. In 5 pa-
tients with level 3 thrombi, the liver was mobilized without
thoracotomy and in 1 patient endoluminal occlusion was
utilized. There was no intraoperative mortality. The median
survival time of 10 patients who died during follow-up pe-
riod was 36.6 months (range, 0-121 months).

Conclusion Renal cell cancer complicated with tumor
thrombus without metastasis can be curable by perform-
ing a complete resection. The thrombus level determines
the surgical approach and method. Our results confirm
that level 3 caval vein tumor thrombus can be safely surgi-
cally treated by laparotomy with liver mobilization. Thora-
cotomy, use of cardiopulmonary bypass, and hypothermic
circulatory arrest can be avoided with adequate liver- and
vascular surgery methods.
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SHORT COMMUNICATION

In 4%-15% of renal cell cancer cases, tumor thrombus is
formed in the renal vein (RV) and later in the inferior vena
cava (IVC), and in 1% the thrombus spreads into the right
atrium (1-5). For advanced stage renal cell cancer a radi-
cal nephrectomy with removal of the tumor thrombus is
required (1,2,4,5). Over the past 40 years, the level 3 and 4
thrombi according to Neves and Zincke system have been
surgically treated through thoracoabdominal incision with
extracorporal circulation with or without hipothermia (3,5).
Nowadays, in order to reduce the incision size, minimal-
ly-invasive techniques are used. In selected cases, laparo-
scopic surgery may also be performed (6,7). The throm-
bus extension classified by Neves and Zincke system is the
following: level 1 (renal), level 2 (infrahepatic inferior vena
cava), level 3 (retrohepatic inferior vena cava), and level 4
(suprahepatic, supradiaphragmatic inferior vena cava, and
atrial) (8) (Figure 1). Our aim was to introduce a less aggres-
sive surgical approach without thoracotomy and evaluate
its efficacy in high risk patient population with level 3 ve-
nous tumor thrombus (VTT).

MATERIAL AND METHODS
Patient population

Between 2002 and 2011, at the Department of Urology,
Semmelweis University 968 surgeries of renal cell cancer
were performed. We studied the 33 cases in which renal
cell cancer was combined with tumor thrombus of the RV
and the ICV. Among them, there were 12 women (36.4%)
and 21 men (63.6%), with the average age of 60.5 years (31-
79 years, standard deviation 9.138).
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Preopeartive diagnostics

Before each surgery, abdominal ultrasound and CT scan
were performed, and in 21 cases MRl was performed (9-11).

In level 2 cases, surgical procedure included the transperi-
toneal surgery through Chevron (subcostal)-incision: ex-
ploration, ligation of the renal artery, exclusion of the sec-
tion above the IVC thrombus and the section below the
renal veins followed by the exclusion of the intact renal
vein, longitudinal cavotomy or the excision of the orifice
of renal vein on the affected side, thrombectomy, flush-
ing of the caval vein, de-gassing, lateral clamping of the
cavotomy with Satinsky forceps, release of the exclusion,
cavotomy closure with running suture, and nephrectomy.
In level 1 cases, the cava was not involved, therefore the
surgical intervention was less complicated, however in the
level 3 cases the mobilization of the liver was required (11-
13). The histological rating of the tumor was carried out
according to the classification of Heidelberg, the staging
was performed based on the 2010 tumor-node-metastasis
(TNM) classification, and the histological grade was charac-
terized according to Fuhrman (14,15).

RESULTS

Among 33 patients, there were 10 patients with level 1,
17 with level 2, and 6 with level 3. In these patients, Neves
classification, number of cases, surgery type, and surgical
time, the blood loss during surgery, intraoperative com-
plications, reoperation and perioperative death was ana-
lyzed (Table 1)

1.level 2.level 3.level

4 level

FIGURE 1. The limit of venous tumor thrombus extension, classified according to the Neves and Zincke system (8).
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During the course of surgeries, preoperative renal ar-
tery occlusion was performed in 5 cases with interven-
tional radiological methods (selective embolization). The
clamping of the caval vein was not necessary in 13 cases.
Among them, there were 9 patients with level 1 VTT. In
these cases, the thrombus reached only the caval vein.
In 4 patients, level 2 VTT was pushed back from the cava
to the renal vein. The clamping of the IVC was performed
in 20 patients, with an average clamping time of 8.4 min-
utes (3-20 minutes). The mobilization of the liver was
performed in 5 cases, all of them with level 3 VTT. After
mobilization, the IVC was made visible, it was well pal-
pable around its circumference in all cases, and therefore
it could be safely clamped.

We surgically treated 6 patients with level 3 VTT. In 4 cas-
es, the clamping was made bellow the hepatic veins. In
these cases, there was no bleeding from the liver to the
cavotomy. In 1 case, the tumor thrombus reached a higher
position than in previous 4 cases, therefore the clamping
was performed above the liver and the retrograde bleed-
ing was reduced with the Pringle-maneuver. In 1 case,
thrombectomy was performed using a Foley-catheter to
overcome the endoluminal occlusion. The catheter easily
passed by the solid tumor thrombus, there was no embo-
lization, and the operative time was shorter than in other
cases. The cavotomy, as well as the excision of the orifice
of the affected renal vein, was closed with running suture
using a Satinsky forceps for lateral clamping. There was no
postoperative cava occlusion. Lymph node block dissec-
tion was performed in only 5 cases, in case of palpable en-
larged lymph nodes. The infiltration of the caval vein wall
was not observed in any of the cases, therefore cava re-
section was not needed. The average operative time was
3 hours and 34 minutes (2 hours-5 hours and 45 minutes).
The median intraoperative blood loss was 1075 mL (200-

TABLE 1. Summary of the surgical data and complications

3500 mL), which was substituted with 3.4 U (0-12 U) of red
blood cell mass transfusion.

Three reoperations were performed, one due to an inju-
ry of the contralateral ureter, one because of the bleeding
from the removed kidney's bed, and one because of splen-
ic injury. At the beginning of the less invasive surgical pro-
cedure, in 2 cases the clamping of vena cava was not per-
formed, leading to pulmonary embolism. One occurred in
the course of operation and the other at the time of the
extubation. These patients received anticoagulant therapy
and fully recovered.

A patient, who suffered from multiple vascular disease,
died on the second postoperative day. The cause of death
was necrosis of the small bowel induced by the occlusion
of the superior mesenteric artery. Other postoperative
complications were not detected (Table 1)

Patients spent a median of 14.3 days (3-35 days) in hos-
pital. Based on the Heidelberg classification, in 30 cases
histological examination confirmed clear cell RCC and 1
case of sarcomatoid carcinoma, 1 case of anaplastic carci-
noma, and 1 case of primitive neuroectodermal carcino-
ma. The tumor was found 22 times on the right side and
11 times on the left side. Thirteen tumors were found in
the upper third, 13 in the middle third, and 7 in the lower
third of the kidney.

At the time of the operation, 11 patients (33.3%) had dis-
tant metastases, mostly in the lungs and the retroperitone-
um. Other sites included the liver and the mediastinum. The
maximum diameter of the renal tumor was on average 101
mm (50-280 mm). According to the TNM classification, 31
tumors were T3 and 2 cases were T4. Based on the Fuhrman
staging there was 1 G1, 11 G2, 13 G3, and 8 G4-tumors.

Neves classification level

1 2 3
Number of cases 10 17 6
Surgery type Exclusionin 1 case Exclusion in 13 cases 5 cases of exclusion after liver mobi-
lization, 1 endoluminal occlusion

Surgical time (minutes) 203 220 215

Surgical blood loss (mL) 760 1350 1570

Intraoperative complications 1 pulmonary embolism, 1 ureter-injury, 2 cases of pulmonary embo- 0

1 splenic injury lism, 1 case of bleeding from the kidney’s
bed, 1 acute heart failure
Reoperation 1 2
Perioperative death 0 1 postoperative 0
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The median tumor thrombus length was 54 mm (10-130
mm). There was no intraoperative mortality. One patient
died postoperatively (3%). The patients were monitored
every 6 months after surgery. Serum creatinine, urea, and
electrolyte levels were determined and abdominal ultra-
sound, chest, and abdominal CT examinations carried out.
Survival time was determined in accordance with the date
of death or the last follow-up date. The median follow-up
period was 30 months (0-121 months).

For RCC, the patients were treated with subcutaneous
Interferon-1a 9 million units 3 times a week combined with
0.1 mg/kg body weight of intravenous vinblastine once a
month. The duration of this therapy was determined by
the general condition of the patients and the outcome of
the disease — ideally it lasted for 1 year. In one case, due to
the poor general condition of the patient, the postopera-
tive oncologic treatment was disregarded. After 2008, 5 pa-
tients with distant metastases were treated with tyrosine
kinase inhibitors.

Seven of the 11 patients with distant metastases (33.3%)
undergoing surgery died in an average of 12.1 months
(3-19 months). Of the patients with no metastases at the
time of surgery, 3 died, with median survival of 26.7 months
(22-31 months). All deaths were caused by the postopera-
tive progression of the underlying disease. Twenty-two pa-
tients (66.6%) were alive at the end of the follow-up. Four
of them developed metastases following the surgery in an
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FIGURE 2. The survival rates calculated by Kaplan-Meier sur-
vival estimates for 33 patients.
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average time of 14.5 months (9-24 months). Eighteen pa-
tients without metastases had median survival time of 41.5
months (1-116 months) following surgery. The median
survival rate for 33 patients calculated by the Kaplan-Meier
survival was 18 months (range, 0-121) (Figure 2).

DISCUSSION

The less invasive surgical approach used in this study re-
duced the complication rate, surgical time, and blood loss.
In 5 cases, we preoperatively embolized the renal artery to
reduce the tumor and the VTT size and to collapse the col-
lateral veins (16-19).

We did not notice complications like systemic reaction,
embolization of another organ, and embolization of the
tumor by disintegrating VTT published by other surgical
teams (20,21).

The surgical plan depends on the VTT level. Previously, the
tumor thrombus levels 3 and 4 were treated using right
thoracolaparotomy. Nowadays thoracolaparotomy is less
frequent and the combination of median sternotomy and
laparotomy is increasingly used instead. The Chevron-inci-
sion provides opportunity for liver mobilization, therefore
the VC clamping can be done without thoracotomy. While
initially the Chevron-incision was used only for the throm-
bi localized below the diaphragm, now it is also used for
those localized above the diaphragm. As a result, moder-
ate forms of tumor thrombus level 4 can be treated by lap-
arotomy (12,13).

The introduction of cardiopulmonary bypass (CPB) and hy-
pothermic circulatory arrest (HCA) has allowed performing
the dissection in a virtually blood-free area (22,23). The use
of these methods has reduced the risk of embolization, but
it has also increased blood-loss, operative time, ischemic
damage of the brain and other organs, and the incidence
of postoperative coagulopathies. In order to avoid compli-
cations of CPB, the depth of hypothermia and the ante-
grade heart and brain perfusion are reduced, and the in-
termittent supraceliac aorta exclusion is performed (24,25).
In case of a thrombus only minimally extending above the
diaphragm, veno-venous bypass was introduced. The pe-
rioperative complication rate using veno-venous bypass
was 17%, and with the use of CPB + HCA the rate was 31%
(3). Due to the development of surgical techniques, some
work teams use extracorporal circulation only in the case
of large atrium thrombi or if the thrombus is attached to
the atrial wall (24,25).



Nagy et al: Less invasive treatment option for renal carcinoma with venous tumor thrombus

The limitation of the study is that at the beginning of our
practice we had to perform preoperative selective embo-
lization in the cases when it was needed.

Our results show that level 3 caval vein tumor thrombus
can be removed by a less aggressive surgical approach,
underlining the benefits of a surgical intervention without
thoracotomy.

Acknowledgments We thank Dr Sandor G. Vari, MD, Director of the Interna-
tional Research and Innovation Management Program, Cedars-Sinai Medi-
cal Center, Los Angeles, CA, USA and President of the RECOOP HST Associa-
tion for critical review and helpful comments.

Funding None.
Ethical approval All patients provided informed consent.

Declaration of authorship ZN contributed to writing and finalization of the
manuscript. JB, AS, LH, and IR contributed to the project. AMS contributed to
statistical analysis, graphical presentation, and calculations.

Competing interests All authors have completed the Unified Competing
Interest form at www.icmje.org/coi_disclosure.pdf (available on request
from the corresponding author) and declare: no support from any organi-
zation for the submitted work; no financial relationships with any organiza-
tions that might have an interest in the submitted work in the previous 3
years; no other relationships or activities that could appear to have influ-
enced the submitted work.

References

1 Parekh DJ, Cookson MS, Chapman W, Harrell F Jr, Wells N, Chang SS,
et al. Renal cell carcinoma with renal vein and inferior vena caval
involvement: clinicopathological features, surgical techniques
and outcomes. J Urol. 2005;173:1897-902. Medline:15879771
doi:10.1097/01.ju.0000158459.42658.95

2 Manassero F, Mogorovich A, Di Paola G, Valent F, Perrone V, Signori
S, et al. Renal cell carcinoma with caval involvement: contemporary
strategies of surgical treatment. Urol Oncol. 2011;29:745-50.
Medline:19963407 doi:10.1016/j.urolonc.2009.09.018

3 Boorjian SA, Sengupta S, Blute ML. Renal cell carcinoma: vena
caval involvement. BJU Int. 2007;99:1239-44. Medline:17441917
doi:10.1111/j.1464-410X.2007.06826.x

4 Blute ML, Boorjian SA, Leibovich BC, Lohse CM, Frank |, Karnes
RJ. Results of inferior vena caval interruption by greenfield filter,
ligation or resection during radical nephrectomy and tumor
thrombectomy. J Urol. 2007;178:440-5. Medline:17561151
doi:10.1016/j.juro.2007.03.121

5  ZiniL, Koussa M, Haulon S, Decoene C, Fantoni JC, Biserte J, et al.
Results of endoluminal occlusion of the inferior vena cava during
radical nephrectomy and thrombectomy. Eur Urol. 2008;54:778-83.
Medline:18524467 doi:10.1016/j.eururo.2008.05.016

6  Henderson A, Murphy D, Jaganathan K, Roberts WW, Wolf JS Jr,
Rane A. Hand-assisted laparoscopic nephrectomy for renal cell
cancer with renal vein tumor thrombus. Urology. 2008;72:268-72.
Medline:18455764 doi:10.1016/j.urology.2008.02.026

7  Martin GL, Castle EP, Martin AD, Desai PJ, Lallas CD, Ferrigni RG, et

al. Outcomes of laparoscopic radical nephrectomy in the setting

20

CM) 269

of vena caval and renal vein thrombus: seven-year experience.
Journal Endourol. 2008;22:1681-5. Medline:18657033 doi:10.1089/
end.2008.0035

Neves RJ, Zincke H. Surgical treatment of renal cancer with

vena cava extension. Br J Urol. 1987;59:390-5. Medline:3594097
doi:10.1111/j.1464-410X.1987.tb04832.x

Kandpal H, Sharma R, Gamangatti S, Srivastava DN, Vashisht S.
Imaging the inferior vena cava: a road less traveled. Radiographics.
2008;28:669-89. Medline: 18480478 doi:10.1148/rg.283075101
Treiger BF, Humphrey LS, Peterson CV Jr, Oesterling JE, Mostwin
JL, Reitz BA, et al. Transesophageal echocardiography in renal
cell carcinoma: an accurate diagnostic technique for intracaval
neoplastic extension. J Urol. 1991;145:1138-40. Medline:2033680
Boorjian SA, Blute ML. Surgery for vena caval tumor extension in
renal cancer. Curr Opin Urol. 2009;19:473-7. Medline: 19584733
doi:10.1097/MOU.0b013e32832f0aba

Ciancio G, Hawke C, Soloway M. The use of liver transplant
techniques to aid in the surgical management of urological
tumors. J Urol. 2000;164:665-72. Medline:10953122 doi:10.1016/
50022-5347(05)67277-1

Vaidya A, Ciancio G, Soloway M. Surgical techniques for

treating a renal neoplasm invading the inferior vena cava. J

Urol. 2003;169:435-44. Medline:12544285 doi:10.1016/50022-
5347(05)63931-6

Ljungberg B, Cowan NC, Hanbury DC, Hora M, Kuczyk MA,
Merseburger AS. EAU Guidelines on Renal Cell Carcinoma: The
2010 Update. Eur Urol. 2010;58:398-406. Medline:20633979
doi:10.1016/j.eururo.2010.06.032

Fuhrman SA, Lasky CL, Limas C. Prognostic significance of
morphologic parameters in renal cell carcinoma. Am J Surg
Pathol. 1982;6:655-63. Medline:7180965 doi:10.1097/00000478-
198210000-00007

Nesbitt JC, Soltero ER, Dinney CP, Walsh GL, Schrump DS,
Swanson DA, et al. Surgical management of renal cell carcinoma
with inferior vena cava tumor thrombus. Ann Thorac Surg.
1997;63:1592-600. Medline:9205155 doi:10.1016/S0003-
4975(97)00329-9

Bissada NK, Yakout HH, Babanouri A, Elsalamony T, Fahmy W,
Gunham M, et al. Long-term experience with management

of renal cell carcinoma involving the inferior vena cava.

Urology. 2003;61:89-92. Medline:12559273 doi:10.1016/50090-
4295(02)02119-2

Almgard LE, Fernstrom |, Haverling M, Ljungqvist A. Treatment
of renal adenocarcinoma by embolic occlusion of the renal
circulation. Br J Urol. 1973;45:474-9. Medline:4748393 doi:10.1111/
j.1464-410X.1973.tb06806.x

Wallace S, Chuang VP, Swanson D, Bracken B, Hersh EM, Ayala A, et
al. Embolization of renal carcinoma. Radiology. 1981;138:563-70.
Medline:7465831

Smith RB. Complication of renal surgery. In: Smith RB, Ehrlich

www.cmj.hr


www.icmje.org/coi_disclosure.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15879771&dopt=Abstract
http://dx.doi.org/10.1097/01.ju.0000158459.42658.95
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19963407&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19963407&dopt=Abstract
http://dx.doi.org/10.1016/j.urolonc.2009.09.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17441917&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-410X.2007.06826.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17561151&dopt=Abstract
http://dx.doi.org/10.1016/j.juro.2007.03.121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18524467&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18524467&dopt=Abstract
http://dx.doi.org/10.1016/j.eururo.2008.05.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18455764&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18455764&dopt=Abstract
http://dx.doi.org/10.1016/j.urology.2008.02.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18657033&dopt=Abstract
http://dx.doi.org/10.1089/end.2008.0035
http://dx.doi.org/10.1089/end.2008.0035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3594097&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-410X.1987.tb04832.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18480478&dopt=Abstract
http://dx.doi.org/10.1148/rg.283075101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2033680&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19584733&dopt=Abstract
http://dx.doi.org/10.1097/MOU.0b013e32832f0aba
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10953122&dopt=Abstract
http://dx.doi.org/10.1016/S0022-5347(05)67277-1
http://dx.doi.org/10.1016/S0022-5347(05)67277-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12544285&dopt=Abstract
http://dx.doi.org/10.1016/S0022-5347(05)63931-6
http://dx.doi.org/10.1016/S0022-5347(05)63931-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20633979&dopt=Abstract
http://dx.doi.org/10.1016/j.eururo.2010.06.032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7180965&dopt=Abstract
http://dx.doi.org/10.1097/00000478-198210000-00007
http://dx.doi.org/10.1097/00000478-198210000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9205155&dopt=Abstract
http://dx.doi.org/10.1016/S0003-4975(97)00329-9
http://dx.doi.org/10.1016/S0003-4975(97)00329-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12559273&dopt=Abstract
http://dx.doi.org/10.1016/S0090-4295(02)02119-2
http://dx.doi.org/10.1016/S0090-4295(02)02119-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4748393&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-410X.1973.tb06806.x
http://dx.doi.org/10.1111/j.1464-410X.1973.tb06806.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7465831&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7465831&dopt=Abstract

270 SHORT COMMUNICATION

RM, editors. Complications of urologic surgery: Prevention and
management. Philadelphia: WB Saunders; 1990. p. 128-59.

21 Zisman A, Pantuck AJ, Chao DH, Wieder JA, Dorey F, Said JW, et
al. Renal cell carcinoma with tumor thrombus: is cytoreductive
nephrectomy for advanced disease associated with an increased
complication rate? J Urol. 2002;168:962-7. Medline:12187200
doi:10.1016/50022-5347(05)64552-1

22 Marshall VF, Middleton RG, Holswade GR, Goldsmith El. Surgery
for renal cell carcinoma in the vena cava. J Urol. 1970;103:414-20.
Medline:5437743

23 Vaislic C, Puel P, Grondin P, Vargas A. Surgical resection
of neoplastic thrombosis in the inferior vena cava by
neoplasms of renal-adrenal tract. Vasc Surg. 1983;17:322-6.
doi:10.1177/153857448301700508

www.cmj.hr

25

Croat Med J. 2014;55:265-70

Mazzola A, Gregorini R, Villani C, Colantonio LB, Giancola R,

Gravina GL, et al. Cavoatrial tumor thrombectomy with systemic
circulatory arrest and antegrade cerebral perfusion. Ann

Thorac Surg. 2007;83:1564-5. Medline:17383394 doi:10.1016/j.
athoracsur.2006.04.028

Chowdhury UK, Mishra AK, Seth A, Dogra PN, Honnakere JH,
Subramaniam GK, et al. Novel techniques for tumor thrombectomy
for renal cell carcinoma with intraatrial tumor thrombus. Ann
Thorac Surg. 2007;83:1731-6. Medline:17462390 doi:10.1016/j.
athoracsur.2006.12.055


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12187200&dopt=Abstract
http://dx.doi.org/10.1016/S0022-5347(05)64552-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5437743&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5437743&dopt=Abstract
http://dx.doi.org/10.1177/153857448301700508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17383394&dopt=Abstract
http://dx.doi.org/10.1016/j.athoracsur.2006.04.028
http://dx.doi.org/10.1016/j.athoracsur.2006.04.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17462390&dopt=Abstract
http://dx.doi.org/10.1016/j.athoracsur.2006.12.055
http://dx.doi.org/10.1016/j.athoracsur.2006.12.055

