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Abstract

Background: Although pericardial effusion (PE) is not uncommon in patients with cancer, it may lead to cardiac
tamponade, a life-threatening condition. Prompt life-saving treatment is essential, and also allows the continuation
of the cancer treatment. The aim of this study was to determine the prognostic factors for survival in patients with
cancer who were treated surgically for PE.

Methods: We retrospectively reviewed the medical records of 55 patients with cancer with PE between January
2003 and October 2012, who were treated with a pericardial window operation. Overall survival (OS) was estimated
from the date of surgery, and patients were followed until the time of the final visit or time of death. Clinical
outcomes and candidate prognostic factors were analyzed.

Results: The median age of patients was 57 years (range 29 to 82 years), and 31 patients (56.4%) were male. The
most common primary malignancy was lung cancer (65.5%), followed by breast cancer (10.9%). Fifteen patients
(27.3%) developed recurrence of PE after surgery. The median OS duration was 4 months (range 0 to 39 months).
Multivariate analysis found that evidence of pericardial metastasis on preoperative imaging (P = 0.029) and
confirmation of malignant cells in the PE and/or pericardial tissue (P = 0.034) were associated with reduced OS.

Conclusion: Evidence of pericardial metastasis on preoperative imaging and cytopathologic confirmation that the
PE and/or pericardial tissue are positive for malignant cells can be used to predict poor clinical outcomes in
patients with cancer-related PE.
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Background
Pericardial effusion (PE) associated with malignancy may
lead to cardiac tamponade, a life-threatening condition.
Lung cancer is the most common primary malignancy
associated with PE, followed by breast cancer and lymph-
oma [1,2]. Most patients complain of a gradual onset of fa-
tigue and shortness of breath [3]. Because of the gradual
onset of symptoms, which might be attributed to the
underlying malignancy, the diagnosis of malignant PE can
be missed or delayed. Although the survival of patients
* Correspondence: ydkim@catholic.ac.kr
1Department of Thoracic and Cardiovascular Surgery, Bucheon St. Mary’s
Hospital, College of Medicine, The Catholic University of Korea, 222
Banpo-daero, Seoul 137-701, Seocho-gu, Republic of Korea
Full list of author information is available at the end of the article

© 2014 Jeon et al.; licensee BioMed Central Lt
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
with malignant PE is known to be very short [4], optimal
treatments should be commenced immediately to relieve
symptoms, allow the continuation of systemic therapy for
the primary malignancy, and prevent unexpectedly early
death. Since 1829, when Larrey performed surgical drain-
age to treat PE through the subxiphoid approach [5],
various methods, including thoracotomy, video-assisted
thoracic surgery (VATS), and laparoscopic surgery, have
been used to treat PE associated with various conditions.
However, not all cancer-related PE is malignant PE, so
the differential diagnosis of cancer-related PE is difficult
[6]. In this study, we investigated patients who were
treated surgically for cancer-related PE, in order to iden-
tify prognostic factors affecting survival.
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Methods
This retrospective study was approved by the institu-
tional review board of the College of Medicine, (Catholic
University of Korea). Between January 2003 and October
2012, 139 patients underwent pericardial window sur-
gery for PE associated with various conditions. Patients
with and patients without cancer who had PE associated
with transudate PE, tuberculosis, bacterial infection,
uremia, or autoimmune disease were excluded from this
study. Finally, we reviewed the medical records of 55 pa-
tients with clinically malignant PE who had undergone
surgical management because of cancer-related PE.
Preoperative assessments included chest computed

tomography (CT) and two-dimensional (2-D) and Doppler
echocardiography. The definition of cardiac tamponade
was based on the following criteria [7]: right atrial and ven-
tricular collapse and greater than 25% respiratory variation
in mitral inflow. Pericardial metastasis was defined as peri-
cardial nodules, pericardial thickening, or diffuse enhance-
ment of the pericardium on preoperative CT after contrast
injection (Figure 1) [8]. The demographic and clinical data
of patients and cytopathologic and histopathologic data
from the surgical specimens were collected for analysis.

Statistical analysis
All statistical analyses were carried out using SPSS soft-
ware (v18l IBM Corporation). Continuous variables were
compared using the Kruskal-Wallis test, and categorical
variables were compared using the χ2 test. Overall survival
(OS) was analyzed using the Cox proportional hazards
model; before application of this model, the proportionality
assumption was checked. Multivariate analysis for OS was
also performed using the Cox proportional hazards model.
Variables with P < 0.05 by univariate analysis were ultim-
ately evaluated by multivariate analysis. P < 0.05 was con-
sidered statistically significant in multivariate analysis.
Figure 1 Computed tomography finding suspicious of pericardial me
nodularity (arrow).
Results
The characteristics of the study patients are shown in
Table 1. The median age of patients was 57 years (range
29 to 82 years) and 31 patients (56.4%) were male. The
primary malignancy was lung cancer in 36 patients;
breast cancer in 6; gastrointestinal cancer in 5; hematologic
malignancy in 4; and thyroid cancer, ovarian cancer, thym-
oma, and cardiac sarcoma in 1 patient each. Seven (12.7%)
patients were diagnosed with PE at the time of diagnosis of
the primary cancer, and the others were diagnosed during
chemotherapy for advanced primary cancer. The median
time interval between the diagnosis of cancer and PE was
9 months (range 0 to 180 months). Fifteen patients under-
went pericardiocentesis before operation, and of these,
eight developed recurrent PE. Evidence of pericardial me-
tastasis on the preoperative CT scan was seen in 20 pa-
tients (36.4%). The sensitivity and specificity of CT for the
diagnosis of malignant PE (compared with cytopathologic
analysis of PE or pericardial tissue) was 35.3% and 61.9%,
respectively.
Three different approaches were used for pericardial

window surgery: mini-thoracotomy for 14 patients (25.5%),
the subxiphoid approach for 16 (29.1%), and VATS for 25
(45.5%. The median anesthesia time was 80 minutes (range
30 to 180 minutes), and the median amount of drainage
was 500 ml (range 100 to 1500). Cytopathologic examin-
ation of pericardial fluid and pericardial tissue confirmed
malignancy in 34 patients (61.8%).
There were two postoperative deaths (3.6%). One patient

developed active bleeding after pericardiocentesis, and des-
pite emergent pericardial window surgery to control the
bleeding, he died of acute renal failure and hypoxic brain
damage on postoperative day 5. The second patient devel-
oped pneumonia after surgery and died of sepsis.
There were seven (12.7%) patients with operative

morbidity, which included atrial fibrillation, prolonged
tastasis. (a) Pericardial wall thickening (arrow) and (b) pericardial



Table 1 Characteristics of 55 patients with pericardial
effusion treated by surgerya

Variables Value

Age, years; mean (range) 57 (29 to 82)

Gender, n (%)

Male 31 (56.4)

Female 24 (23.6)

Malignancy, n (%)

Lung cancer 36 (65.5)

Hematologic malignancy 4

GI cancer 5

Breast cancer 6

Ovary cancer 1

Thyroid cancer 1

Cardiac sarcoma 1

Thymoma 1

Time to PE after cancer diagnosis. months 9 (0 to 180)

Dyspnea, n (%) 45 (81.8)

Electrocardiography, n (%)

Normal 23 (41.8)

Abnormal 32 (58.2)

Sinus tachycardia 20

Low voltage 9

Atrial fibrillation 2

APC 1

Cardiac tamponade, n (%) 28 (50.9)

Ejection fraction, (%) 62% (48 to 75)

Prior pericardiocentesis, n (%) 15 (27.3)

Recurrence after pericardiocentesis, n 8

Maximum distance of pericardial space by CT, mm 32.25 (11.7 to 54.68)

Concomitant pleural effusion, n (%) 39 (70.9)

Mediastinal lymphadenopathy, n (%) 40 (72.7)

Prior radiotherapy of the chest, n (%) 22 (40)

Pericardial metastasis by CT, n (%) 20 (36.4)

Pulmonary thromboembolism, n (%) 3 (5.5)

Extrathoracic metastasis, n (%) 32 (58.2)

APC, Atrial premature contraction; CT, Computed tomography; GI,
Gastrointestinal; PE, Pericardial effusion.
aData are presented as median (range) unless otherwise stated.

Table 2 Operative and postoperative dataa

Variables Value

Operative procedure, n (%)

VATS 25 (46)

Mini-thoracotomy 14 (25)

Subxiphoid approach 16 (29)

Operative time, min 80 (30 to 180)

Volume of drainage fluid, ml 500 (100 to 1500)

Nature of pericardial fluid, n (%)

Serous 18 (32.7)

Sanguineous 37 (67.3)

Malignant cells on cytopathology n (%) 34 (61.8)

Adjuvant chemotherapy after operation, n (%) 51 (92.7)

Death, n (%) 2 (3.6)

Complications, n (%) 7 (12.7)

Acute renal failure, n 1

Pneumonia, n 1

Atrial fibrillation, n 1

Prolonged ventilation, n 1

Cardiogenic shock, n 1

Constrictive pericarditis, n 2

Recurrence, n (%) 15 (27.3)

VATS, video-assisted thoracic surgery.
aData are presented as median (range) unless otherwise stated.

Jeon et al. World Journal of Surgical Oncology 2014, 12:249 Page 3 of 7
http://www.wjso.com/content/12/1/249
mechanical ventilation, refractory hypotension, and con-
strictive pericarditis (Table 2).
Fifteen patients (27.3%) developed recurrent PE after

surgery. Ten patients (66.7%) with pathologically malig-
nant PE and 6 patients (40%) with pericardial metastasis
on preoperative CT showed recurrent PE. During the
follow-up period, 45 (81.8%) patients died because of
progression of their malignancy. The median survival
time was 4 months (range 0 to 39 months), and the
1-year survival rate was 21.8%. There were no significant
differences in the rate of postoperative complications and
recurrence between the different surgical approaches.
However, the anesthesia time was significantly longer for
the patients undergoing VATS, compared with the other
procedures (P = 0.046).
In survival analyses, no affect on OS was seen for age;

gender; type of primary malignancy; disease-free interval
between the diagnosis of cancer and occurrence of PE;
abnormal electrocardiogram; presence of cardiac tam-
ponade; mediastinal lymphadenopathy, pleural effusion,
or extrathoracic metastasis; or surgical approach. Evidence
of pericardial metastasis on preoperative CT (P = 0.029)
and malignant PE found on postoperative cytopathologic
examination (P = 0.034) were associated with poor OS by
both univariate and multivariate analysis (Table 3). The
median OS times of patients with and without evidence of
pericardial metastasis on preoperative CT were 4 and
5 months, respectively. The median OS times of patients
with and without cytopathologic confirmation of malignant
PE were 2 and 8 months, respectively (Figure 2). Patients
negative for both pericardial metastasis on preoperative
CT and cytopathologic maliganancy had better clinical out-
comes compared with positive for either (Figure 3).



Table 3 Univariate and multivariate analysis for overall survival

Univariate analysis Multivariate analysis

HR 95% CI P value HR 95% CI P value

Lung cancer 1.153 0.623 to 2.136 0.651 – – –

Adenocarcinoma 1.128 0.623 to 2.042 0.691 – – –

Interval between diagnoses of PE and primary cancer 0.994 0.981 to 1.007 0.384 – – –

Mediastinal lymphadenopathy 1.456 0.735 to 2.884 0.281 – – –

Pericardial metastasis on CT 2.224 1.148 to 4.306 0.018 2.078 1.077 to 4.012 0.029

Extrathoracic metastasis 1.818 0.980 to 3.373 0.058 – – –

Abnormal EKG 1.730 0.935 to 3.201 0.081 – – –

Cytopathologic malignant PE 2.079 1.114 to 3.878 0.021 1.964 1.053 to 3.663 0.034

PE, pericardial effusion, CT, computed tomography.
Cytopathologically malignant PE included positive PE and/or positive pericardial tissue.
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Discussion
PE is a not uncommon condition. Its etiologies include
uremia, malignancy, infection, and autoimmune disease
[9]. The clinical presentation at the time of diagnosis
varies, because PE generally develops gradually. How-
ever, PE in patients with cancer often has an acute onset
and may be life-threatening (that is, cardiac tamponade).
The mechanisms of PE associated with malignancy in-
clude metastasis to the pericardium, obstruction of lymph-
atic drainage, and induction by drugs or radiation = d [10].
Several studies [4,11,12] have shown that patients with
cancer who developed PE had worse clinical outcomes
than other patients with PE, with median survival times
ranging from 3.7 to 6 months and 1-year survival rates
from 13.8% to 20%. The results are similar to our findings
of a median survival time of 4 months and a 1-year sur-
vival rate of 21.8%.
Although the prognosis of malignant PE is not good,

ongoing treatment is sometimes necessary. The goal of
treatment is sufficient drainage of the pericardial fluid
to relieve the symptomsand prevention of recurrence.
Figure 2 Overall survival (OS) of patients with cancer-related pericard
pericardial metastasis on preoperative imaging. Solid line: evidence of peric
metastasis (n = 35). (b) OS according to cytopathologic confirmation of ma
confirmation (n = 21).
Pericardiocentesis is an easier and less invasive procedure
than pericardial window surgery, allowing prompt treat-
ment at the time of diagnosis. However, pericardiocentesis
has a recurrence rate of up to 20% at 30 days [13], which is
higher than recurrence after surgical drainage (1-10% of re-
currence) [4,13,14]. In addition, pericardiocentesis may
lead to severe complications, such as severe bleeding and
cardiac arrest, as was seen in one of our patients who died
of his complications.
Surgical drainage is also used for PE, because it is effect-

ive and has a low recurrence rate. Since Larrey performed
the subxiphoid approach in 1829 [5], various surgical tech-
niques have been used; however, there is no consensus on
the best procedure. Subxiphoid pericardiostomy is very
simple and safe because it can be performed under direct
visualization and under local anesthesia [9]. The disadvan-
tage of this procedure is that pericardial resection is too
limited to provide biopsy tissue. Some surgeons prefer the
transthoracic approach to the subxiphoid, because it pro-
vides better exposure and allows more pericardial resection
and natural drainage of effusate to the pleural cavity.
ial effusion. (a) Overall survival (OS) according to evidence of
ardial metastasis (n = 20); dashed line: no evidence of pericardial
lignancy. Solid line, confirmation (n = 34); dashed line, no



Figure 3 Overall survival (OS) according to presence of cytopathologically malignant pericardial effusion (PE) or pericardial metastasis
by computed tomography (CT). Patients negative for both pericardial metastasis on CT and cytopathologic malignancy had better clinical
outcomes. CT (+), pericardial metastasis on CT scan; pathology (+), cytopathologic malignant PE.
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Because of the increased rate of respiratory complica-
tions after thoracotomy [15], methods such as mini-
thoracotomy and VATS have been introduced. Pericar-
dial window surgery using mini-thoracotomy is a rapid
and simple technique [16], and results in less postopera-
tive pain and decreased immune response compared
with conventional thoracotomy. Celik et al. reported on
48 patients with malignant PE who were treated using
mini-thoracotomy [17]. The recurrence rate was only
2.08%, and the 30-day mortality rate was 8.33%. VATS is
also minimally invasive surgery, which results in de-
creased pain and shortened recovery time, and allows
more precision because of the magnified field of view
[18]. However, VATS require single-lung ventilation, which
some patients cannot tolerate. Although comparing the
outcomes of the different surgical approaches was difficult
because of the heterogeneity of our study patients, there
were no significant differences seen for rates of complica-
tion or recurrence.
The differential diagnosis between benign and malig-

nant PE is often difficult, and the diagnostic criteria for
preoperative imaging of malignant PE have not yet been
established. Sun et al. [19] suggested that irregular peri-
cardial thickening with PE on CT was highly specific
(97.8%) for pericardial metastasis, although the sensitivity
(35.7%) was low. We evaluated the diagnostic characteris-
tics of preoperative CT used for pericardial metastasis.
Although the sensitivity and specificity of positive CT find-
ings were low (35.3% and 61.9%, respectively), positive pre-
operative CT findings were associated with shorter survival
times (Figure 2a).
Considering the high rate of complications and recur-

rence in our study, less invasive and well-tolerated pro-
cedures may be needed compared with surgical procedures
in patients with PE. Ruiz-Garcia et al. reported on the use
of percutaneous balloon pericardiotomy for the maliganant
PE and its effectiveness and safety [20].
There have been several studies to identify the prog-

nostic factors of cancer-related PE. One study found that
the sensitivity of pericardial fluid analysis/pericardial bi-
opsy for malignant PE was relatively low compared with
that of pericardoscopy (75% and 65%, respectively) and
negative results for malignancy of the pericardial fluid
and tissue does not mean that PE is non-malignant in
patients with cancer [21], so the prognostic roles of peri-
cardial fluid analysis and biopsy are controversial. Wang
et al. [6] reported that in 60 of 88 patients (68%) with
PE-associated non-small cell lung cancer, the pericardial
fluid cytology was positive for malignant cells; however,
this was not significantly associated with OS. Cullinane
et al. [3] reported similar results: of 63 patients with
cancer, 28 (44%) and 15 (24%) were diagnosed with ma-
lignant PE by pericardial fluid cytology and pericardial
biopsy, respectively. There was no significant difference
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in OS between the patients diagnosed by fluid cytology
and those diagnosed by biopsy tissue. By contrast, Celik
et al. [17] reported that in a group of patients with can-
cer, those with malignant PE had worse clinical out-
comes than those with non-malignant PE. Of 48 patients
with cancer, 26 (54.1%) developed malignant PE. The
mean survival time of patients with and without malig-
nant PE was estimated to be 11.9 and 18.4 months,
respectively (P = 0.004). Gornik et al. investigated 269
patients who had undergone pericardiocentesis for PE,
and found that 96 patients had PE-associated malig-
nancy. For these patients, median survival times were
7.3 and 19.7 weeks for patients with and without abnor-
mal cytology, respectively (P = 0.0221) [22]. In our study,
we found that presence of pericardial metastasis on pre-
operative CT scans and cytopathologic confirmation of
malignant PE were both associated with worse clinical
outcomes in multivariate analysis. Furthermore, the pa-
tients with cancer without pericardial metastasis on
preoperative CT and cytopathologic malignancy had pro-
longed survival. Although the differential diagnosis of
cancer-related PE is difficult, it could be possible to pre-
dict prognosis using preoperative CT and cytopathologic
confirmation.
Our study has some limitations. It was retrospective

study with a small and heterogeneous sample size.

Conclusions
Surgical treatment of malignant PE is crucial for symp-
tomatic control and precise diagnosis. In the current
study, none of the surgical approaches used was found
to be superior to the others, therefore, the type of pro-
cedure should be based on the individual patient. In
addition, presences f pericardial metastasis on preopera-
tive CT and cytopathologic confirmation of malignant
PE may be associated with worse clinical outcome.

Abbreviations
APC: Atrial premature contraction; CT: Computed tomography;
GI: Gastrointestinal; PE: Pericardial effusion; VATS: Video-assisted thoracic surgery.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
HWJ carried out the review of medical records and analysis, and wrote the
paper; DGC and SYC reviewed the medical records and revised the paper;
JKP and KYH reviewed the medical records; JHS was carried out revision of the
analysis; and Y-DK carried out revision and analysis and is the corresponding
author. All authors read and approved the final manuscript.

Acknowledgment
This manuscript has been edited by native English-speaking experts of
BioMed Proofreading.

Author details
1Department of Thoracic and Cardiovascular Surgery, Bucheon St. Mary’s
Hospital, College of Medicine, The Catholic University of Korea, 222
Banpo-daero, Seoul 137-701, Seocho-gu, Republic of Korea. 2Department of
Thoracic and Cardiovascular Surgery, St. Vincent’s Hospital, College of
Medicine, The Catholic University of Korea, 222 Banpo-daero, Seoul 137-701,
Seocho-gu, Republic of Korea. 3Department of Thoracic and Cardiovascular
Surgery, Seoul St. Mary’s Hospital, College of Medicine, The Catholic
University of Korea, 222 Banpo-daero, Seoul 137-701, Seocho-gu,
Republic of Korea. 4Department of Thoracic and Cardiovascular Surgery,
Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of
Korea, 222 Banpo-daero, Seoul 137-701, Seocho-gu, Republic of Korea.
5Department of Thoracic and Cardiovascular Surgery, Incheon St. Mary’s
Hospital, College of Medicine, The Catholic University of Korea, 222
Banpo-daero, Seoul 137-701, Seocho-gu, Republic of Korea.

Received: 25 October 2013 Accepted: 20 July 2014
Published: 5 August 2014

References
1. Bisel H, Wroblewski F, La Due J: Incidence and clinical manifestations of

cardiac metastasis. JAMA 1953, 153:712–715.
2. Theologides H: Neoplastic cardiac tamponade. Semin Oncol 1978,

5:181–190.
3. Cullinane CA, Paz IB, Smith D, Carter N, Grannis FW Jr: Prognostic factors in

the surgical management of pericardial effusion in the patient with
concurrent malignancy. Chest 2004, 125:1328–1334.

4. Allen KB, Faber LP, Warren WH, Shaar CJ: Pericardial effusion; subxiphoid
pericardiostomy versus percutaneous catheter drainage. Ann Thorac Surg
1999, 67:1422–1428.

5. Larrey EL: New surgical procedure to open the pericardium in the case of
fluid in the cavity. Clin Chir 1829, 36:303–337.

6. Wang PC, Yang KY, Chao JY, Liu JM, Perng RP, Yen SH: Prognostic role of
pericardial fluid cytology in cardiac tamponade associated with non
small cell lung cancer. Chest 2000, 118:744–749.

7. Merce J, Sagrista-Sauleda J, Permanyer-Miralda G, Evangelista A, Soler-Soler J:
Correlation between clinical and Doppler echocardiographic findings in
patients with moderate and large pericardial effusion: implications for
the diagnosis of cardiac tamponade. Am Heart J 1999, 138:759–764.

8. Wang ZJ, Reddy GP, Gotway MB, Yeh BM, Hetts SW, Higgins CB: CT and MR
imaging of pericardial disease. Radiographics 2003, 23:S167–S180.

9. Becit N, Unlu Y, Ceviz M, Kocogullari CU, Kocak H, Gurlertop Y: Subxiphoid
pericardiostomy in the management of pericardial effusions; case series
analysis of 368 patients. Heart 2005, 91:785–790.

10. DeCamp MM, Mentzer SJ, Swanson SJ, Sugarbaker DJ: Malignant effusive
of the pleura and pericardium. Chest 1997, 112:291S–295S.

11. Gross JL, Younes RN, Deheinzelin D, Diniz AL, Sliva RA, Haddad FJ: Surgical
management of symptomatic pericardial effusion in patients with solid
malignancies. Ann Surg Oncol 2006, 13:1732–1738.

12. Yonemori K, Kunitoh H, Tsuta K, Tamura T, Arai Y, Shimada Y, Fugiwara Y,
Sasajima Y, Asamura H, Tamura T: Prognostic factors for malignant
pericardial effusion treated by pericardial drainage in solid-malignancy
patients. Med Oncol 2007, 24:425–430.

13. Gumrukcuoglu HA, Odabasi D, Akdag S, Ekim H: Management of cardiac
tamponade: a comparative study between echo-guided pericardiocentesis
and surgery- a report of 100 patients. Cardiol Res Pract 2011, 2011:197838.

14. Apodaca-Cruz A, Villarreal-Garza C, Torres-Avila B, Torres J, Meneses A,
Flores-Estrada D, Lara-Medina F, Arrieta O: Effectiveness and prognosis of
initial pericardiocentesis in the primary management of malignant
pericardial effusion. Interact Cardiovasc Thorac Surg 2010, 11:154–161.

15. Naunheim KS, Kesler KA, Fiore AC, Turrentine M, Hammell LM, Brown JW,
Mohammed Y, Pennington DG: Pericardial drainage: subxiphod vs.
transthoracic approach. Eur J Cardiothorac Surg 1991, 5:99–103.

16. Olsen PS, Sorensen C, Anderson HO: Surgical treatment of large
pericardial effusions. Etiology and long term survival. Eur J
Cardiothorac Surg 1991, 5:430–432.

17. Celik S, Celik M, Aydemir B, Tanrikulu H, Okay T, Tanrikulu N: Surgical
properties and survival of a pericardial window via left minithoracotomy
for benign and malignant pericardial tamponade in cancer patients.
World J Surg Oncol 2012, 10:123.

18. O’Brien PK, Kucharczuk JC, Marshall MB, Friedberg JS, Chen Z, Kaiser LR,
Shrager JB: Comparative study of subxiphod versus video-thoracoscopic
pericardial window. Ann Thorac Surg 2005, 80:2013–2019.

19. Sun JS, Park KJ, Kang DK: CT findings in patients with pericardial effusion:
differentiation of malignant and benign disease. AJR Am J Roentgenol
2010, 194:W489–W494.



Jeon et al. World Journal of Surgical Oncology 2014, 12:249 Page 7 of 7
http://www.wjso.com/content/12/1/249
20. Ruiz-Garcia J, Jimenez-Valero S, Moreno R, Galeote G, Sanchez-Recalde A,
Calvo L, Moreno-Yanquela M, Carrizo S, Garcia-Blas S, Lopez-Sendon JL:
Percutaneous balloon pericardiotomy as the initial and definitive
treatment for malignant pericardial effusion. Rev Esp Cardiol 2013,
66:357–363.

21. Porte HL, Janecki-Delebecq TJ, Finzi L, Metois DG, Millaire A, Wurtz AJ:
Pericardoscopy for primary management of pericardial effusion in
cancer patients. Eur J Cardiothorac Surg 1999, 16:287–291.

22. Gornik HL, Gerhard-Herman M, Beckman JA: Abnormal cytology predicts
poor prognosis in cancer patients with pericardial effusion. J Clin Oncol
2005, 23:5211–5216.

doi:10.1186/1477-7819-12-249
Cite this article as: Jeon et al.: Prognostic factors affecting survival of
patients with cancer-related pericardial effusion managed by surgery.
World Journal of Surgical Oncology 2014 12:249.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgment
	Author details
	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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


