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Abstract

A best evidence topic in thoracic surgery was written according to a structured protocol. The question addressed was whether it is valuable
and safe to perform reoperation for recurrent thymoma. Altogether, more than 500 papers were found using the reported search, of
which 15 represented the best evidence to answer the clinical question. The authors, journal, date and country of publication, patient
group studied, study type, relevant outcomes and results of these papers are tabulated. This paper includes 1 level 1a study and 15 level 2b
studies. The operative mortality was reported in six studies, ranging from 0 to 13.3%, and the operative morbidity in five studies, ranging
from 0 to 32.1%. Most patients suffering from operative mortality (5/5) and morbidity (16/19) had myasthenia gravis. One meta-analysis
demonstrated improved rates of long-term overall survival in patients with recurrent thymoma who were treated surgically compared with
those treated non-surgically. Ten studies showed better survival after surgical treatment than after non-surgical treatment with the differ-
ence being statistically significant in 4 of them. Two studies reported that the prognosis in patients with complete reresection was compar-
able with that of patients without recurrence. One study found that patients with a thymus-related syndrome improved after re-resection.
Another two studies revealed that debulking surgery for recurrent thymoma was associated with poorer survival and worse outcomes than
both complete resection and non-surgical therapy. From the papers identified in our search, we can conclude that reoperation can be per-
formed with acceptable morbidity and low mortality in appropriately selected patients with locally and/or regionally recurrent thymoma.
Both survival and thymus-related syndromes are improved if the recurrence is surgically resected when compared with other medical
treatments. Debulking surgery should be limited to those few selected patients in whom other treatment options are not available. In add-
ition, morbidity and mortality most commonly occur in association with myasthenia gravis, and hence medical control of this should be
optimized prior to reoperation.
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INTRODUCTION

A best evidence topic was constructed according to a structured
protocol. This is fully described in the ICVTS [1].

THREE-PART QUESTION

In patients who [have recurrent thymoma], is [reoperation] safe in
terms of [postoperative convalescence] and valuable in terms of
[oncological outcome]?

CLINICAL SCENARIO

A 49-year old woman underwent a complete thymectomy for
thymoma via a unilateral video-assisted thoracoscopic surgery
approach 3 years ago and her postoperative course had been un-
eventful. Now, she presents with a new well-circumscribed 1.5-cm
nodule which was incidentally found on the follow-up CT scan. It

is located on the right costal pleura, and is suspected to be a pleural
recurrence of the thymoma. Her therapeutic options include surgi-
cal resection, radiotherapy and/or chemotherapy. On discussion
with the patient, she expresses concerns regarding whether surgical
resection is a safe option and whether it is superior to other treat-
ments. You resolve to check the literature yourself.

SEARCH STRATEGY

Search strategy from 1990 to 2014 using the PubMed interface for
Medline [thymoma] AND [recurrence] AND [surgery].

SEARCH OUTCOME

A total of 502 papers were found using the above search strategy.
From these, 18 papers were identified that were deemed most ap-
propriate to address the set scenario. Because Marulli et al. [2] and
Rea et al. [3] shared the same series, the results were collated and
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Table 1: Best evidence papers

Author, date, Journal
and country
Study type
(level of evidence

Patient group Outcomes Key results Comments

Sandri et al. (2014),
J Thorac Oncol,
Italy [7]

Retrospective cohort study
(level 2b)

Study period: 2001–2013

From three hospital
centres

Locoregional recurrence
(62); distant (19)

Surgery (61)
Non-surgery (20): [CT/RT
(14), no treatment (2),
missing (4)]

OS from initial thymectomy

5-, 10-year survival

DFS from recurrence

5-, 10-year DFS

OS from recurrence of
patients with intrathoracic
recurrence

5-, 10-year survival of
patients with intrathoracic
recurrence

5-year survival rates (94.8%)
and 10-year survival rates
(71.7%); P-value is not
available

Surgery: 70.2 and 54.1%,
non-surgery: 64.3 and 46.9%;
(P = 0.19)

5-year DFS (73.6%) and
10-year DFS (48.3%); P-value
is not available

Surgery: 100 and 80.0%,
non-surgery: 60.5 and 46.4%;
(P = 0.23)

5-year survival rates (70.6%)
and 10-year survival rates
(56.0%); P-value is not
available

Surgery: 61.5 and 52.7%,
non-surgery: 72.4 and 55.7%;
(P = 0.12)

The analysis failed to identify
any significant differences in
terms of outcomes between
surgery and CT/RT, even if a
positive trend was observed
in patients with intrathoracic
disease treated with surgery
with respect to patients
treated with CT/RT

Hamaji et al. (2014),
Ann Thorac Surg,
Japan [8]

Meta-analysis
(level 1a)

Eleven studies were
identified between 1950
and 2013

5-year OS from the date of
recurrence was calculated
in 8 articles and from the
date of initial thymectomy
in 7 articles; 10-year OS
from thymectomy was
available in 6 articles

5-year OS after initial
thymectomy

10-year OS after initial
thymectomy

5-year OS after recurrence

Publication bias

The combined 5-year OS
risk difference was 0.34
[0.21, 0.48]

The combined 10-year
OS risk difference was 0.47
[0.24, 0.71]

The combined 5-year OS
risk difference was 0.44
[0.26, 0.62]

Lack of significant
publication bias

This meta-analysis showed
significant differences in the
rates of 5- and 10-year OS
after thymectomy and in
5-year OS after recurrence,
favouring surgically managed
patients. Surgical resection
may be associated with
improved long-term survival
and should be considered
for patients with recurrent
thymoma

Imai et al. (2013),
Surg Pract, Japan [9]

Retrospective cohort study
(level 2b)

Study period: 1986–2006

Local recurrence (10);
metastasis (10)

Surgery (8)
Non-surgery (12)

The median relapse-free
survival

5-year survival

27.5 months
(range: 5–136 months)

Surgery: 54.7%, non-surgery:
34.7%; P-value is not
available

Reoperation for recurrent
thymoma might give a
moderate response rate and
improve survival

Including details about each
patient;
high reliability

Hamaji et al. (2012),
Ann Thorac Surg,
USA [10]

Retrospective cohort study
(level 2b)

Study period: 1956–2009

Locoregional recurrence
(28); distant (2)

Surgery (20)
Non-surgery (10)

Progression-free survival and
median survival after
recurrence

5-year survival

Therapeutic-specific survival

Progression-free survival: 68
months (1–497 months);
median survival: 53.5
months (0.2–497 months)

Surgery: 74.7%, non-surgery:
0; (P = 0.0002)

Multivariate analysis: only
surgical management
(P = 0.0038) associated with
improved survival

Surgical management was
associated with prolonged
survival and improved
progression-free interval

Bae et al. (2012),
J Thorac Oncol,
Korea [11]

Study period: 1986–2009 OS after recurrence 5-year survival rates (59.7%)
and 10-year survival rates
(33.2%)

The complete reresection
group had better survival
after recurrence than the
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Table 1: (Continued)

Author, date, Journal
and country
Study type
(level of evidence

Patient group Outcomes Key results Comments

Retrospective cohort study
(level 2b)

Local recurrence (6);
regional (24);
distant (5)

Surgery (15)
Non-surgery (26)

5-year survival

5-year survival after
recurrence

5-, 10- and 15-year survival
after initial resection

Operative mortality

Operative morbidity

CT adverse eventsa

Surgery: 77.0%, non-surgery:
49.1%; P-value is not
available

Complete reresection: 90.9%,
non/incomplete reresection:
44.7; (P = 0.014)

Complete reresection: 91.7,
91.7 and 91.7%, without
recurrence: 90.7, 86.5 and
82.7%; (P = 0.618)

None in 30-day; during
adjuvant CT, 2 patients died
of pancytopenia

3/15, 20% [chylothorax (1)
and prolonged drainage (2)]

25% (grade 4), 18.8%
(grade 3), 31.2% (grade 2)

non/incomplete reresection
group and had comparable
survival after initial resection
of thymoma to the patients
without recurrence

Including details about each
patient;
High reliability

Margaritora et al. (2011),
Eur J Cardiothorac Surg,
Italy [12]

Retrospective cohort study
(level 2b)

Study period: 1972–2008

Locoregional recurrence
(42); distant (1)

Surgery (30)
Non-surgery (13)

Long-term survival

5-year survival

Operative mortality

Operative morbidity

RT/CT adverse eventsa

Debulking: 25%; medical
treatment: 35%; P-value is
not available

Complete resection: 91%,
debulking: 31%; (P < 0.001)

None

8/30, 27%
7 patients had MG

2 cases of toxicity:
[oesophageal toxicity (grade
2) and haematological
toxicity (grade 2)]

1 patient died of respiratory
failure

Debulking surgery is not
recommended for the
treatment of recurrent
thymoma

Marulli et al. (2011),
Eur J Cardiothorac Surg,
Italy [2]

Retrospective cohort study
(level 2b)

Study period: 1980–2009

From four Italian
institutions

Intrathoracic (27)
Extrathoracic (13)
Both (3)

Surgery (24)
Non-surgery (19)

DFS

10-year survival rate from
the first intervention

Overall 10-year DFS rate was
74%

Surgery: 75%, medical
treatment: 13%; (P < 0.0001)

The surgical treatment of
recurrence led to a
significantly better survival in
comparison with medical
treatments

Yano et al. (2011),
Interact CardioVasc
Thorac Surg,
Japan [13]

Retrospective cohort study
(level 2b)

Study period: 1994–2009

Pleura (21), pulmonary (1),
retroperitoneal lymph
node (1), local
recurrence (1)

Surgery (12)
Non-surgery (12)

OS

5-year survival

RT/CT adverse events

5-year survival (73.3%) and
10-year survival (25.1%)

Surgery: 83.3%, non-surgery:
66.7%; (P = 0.423)

1 patient died due to
radiation pneumonitis and 1
patient died of acute

There was no difference in
OS in those with or without
resection

Continued
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Table 1: (Continued)

Author, date, Journal
and country
Study type
(level of evidence

Patient group Outcomes Key results Comments

leukaemia during
chemotherapy

Lucchi et al. (2009,
J Thorac Cardiovasc Surg,
Italy [14]

Retrospective cohort study
(level 2b)

Study period: 1980–2006

Pleura (20)

Surgery (20)

Actuarial survival rates from
the resection of pleural
recurrence

Actuarial survival rates from
the initial resection

Operative mortality

Operative morbidity

Thymus-related syndrome

5-year survival (43.1%) and
10-year survival (25.8%)

10-year survival (66%) and
20-year survival (34.3%)

None

3/20, 15% [bleeding (1) and
prolonged air leaks (2)]

Remission (5), improved (6),
stable (3), worsened (1)

Repeat operation on patients
with pleural thymoma
recurrences is feasible
and safe

Okumura et al. (2007),
J Surg Oncol, Japan [15]

Retrospective cohort study
(level 2b)

Study period: 1957–2002

Mediastinum (7), pleura
(16), lung (8), chest wall (1)

Surgery (22)
Non-surgery (45)

10-year survival rates
following initial resection

Operative mortality

Surgery: 70%, non-surgery:
35%; (P = 0.002)

None

Reresection for recurrent
thymoma is considered to
be an effective and
acceptable option of
treatment

Evoli et al. (2002),
Neurology, Italy [16]

Retrospective cohort study
(level 2b)

Study period: 1972–2001

Locoregional recurrence
(17); distant (1)

Surgery (10)
Non-surgery (8)

5-year survival after
thymectomy

5-year survival after
recurrence

Surgery: 100%, non-surgery:
75%; P-value is not available

Surgery: 85.7%, non-surgery:
25%; P-value is not available

Reoperation has proved
effective in prolonging
survival

Including details about each
patient;
High reliability

Haniuda et al. (2001),
J Surg Oncol, Japan [17]

Retrospective cohort study
(level 2b)

Study period: 1963–1999

Surgery (15)
Non-surgery (9)

OS from the time of
recurrence

5-year survival

Operative mortality

Operative morbidity

5-year survival (37.1%) and
10-year survival (15.9%)

Surgery: 40%, non-surgery:
33%; (P = 0.08)

2/15, 13% (bleeding and
respiratory failure due to
pneumonia) both patients
had MG

None

Reoperation should not be
attempted for all patients
with recurrent thymoma,
because the effect of
subtotal resection for severe
pleural recurrence is
disappointing

Regnard et al. (1997),
Ann Thorac Surg,
France [18]

Retrospective cohort study
(level 2b)

Study period: 1956 –1995

Local (7); regional (15);
distant (5); thoracotomy
scar (1)

Surgery (28)

OS

5-year survival

Operative mortality

Operative morbidity

5-year survival (51%) and
10-year survival (43%)

Complete resection: 64%,
incomplete resection: 25%;
(P = 0.08)

3/28, 11% (respiratory failure,
pneumonia and haemoptysis
due to bronchoarterial fistula
all patients had MG

9/28, 33% [pneumonia (3),
respiratory failure requiring a
tracheal intubation (7),
pulmonary embolism (1),
myocardial infarction (1)]
All patients had MG

Reresection can be
recommended in selected
patients

Postoperative morbidity and
mortality were quite high,
especially in myasthenic
patients

Ruffini et al. (1997),
J Thorac Cardiovasc Surg,
Italy [4]

Study period: 1974–1993 OS from the time of
recurrence

5-year survival (48%) and
10-year survival (24%)

Total resection of the
recurrent tumour offers the
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analysed as a single series. The cases in Ruffini et al. [4], Urgesi
et al. [5] and Maggi et al. [6] were from the same institution, and
therefore, the latter two studies were excluded to avoid duplica-
tion. This left a final selection of 15 papers which are presented in
Table 1.

RESULTS

No randomized trial evidence was found, and all studies were
retrospective case series, except for one meta-analysis. The opera-
tive mortality rate was reported in 6 studies, ranging from 0 to
13.3%, and the operative morbidity rate in 5 studies, ranging from
0 to 32.1%.

Sandri et al. [7] compared patients receiving surgery versus
those receiving chemo/radiotherapy for recurrence, and found no
difference between the groups in terms of rates of overall survival
(OS) after initial thymectomy and disease-free survival after treat-
ment for recurrence (P = 0.19 and P = 0.23, respectively). However,
in patients with intrathoracic recurrence, a trend was observed for
better survival in patients treated with surgery compared with
patients treated with radio and/or chemotherapy alone, although
the difference fell short of statistical significance (P = 0.12).

Hamaji et al. [8] reviewed the literature available before the year
2013 and developed evidence-based recommendations. The authors
demonstrated improved long-term survival in patients who were
treated surgically compared with those treated non-surgically, in-
cluding 5- and 10-year OS after initial thymectomy (risk ratio: 0.34
and 0.47) and 5-year OS after recurrence (risk ratio: 0.44).

In 2012 Bae et al. [11] reported that there was no postoperative
30-day mortality after reresection but 3 cases of minor morbidity,
including 1 of chylothorax and 2 of prolonged chest drainage for
more than 7 days. Regarding survival after initial resection, they
found that in patients with complete reresection, their survival was

comparable with that of patients without recurrence (P = 0.618).
The same result was also found by Blumberg et al. [19].
Margaritora et al. [12], in a retrospective review of their 40-year

experience, reported 5-, 10- and 15-year OS rates of 64, 51 and 43%,
respectively, for patients with recurrence. In surgically managed
patients, the postoperative mortality was nil, whereas postoperative
complications occurred in 8 patients (27%), 7 of whom had myasthe-
nia gravis (MG). The 5-year survival was significantly better when
reoperation was performed for recurrence (91%, P = 0.001).
Marulli et al. [2] reviewed the survival outcomes of 43 patients

treated at four different Italian institutions for recurrent thymoma.
Surgical treatment of recurrence led to a significantly better 10-year
survival rate from the first intervention in comparison with medical
treatments alone (75 vs 13%, P < 0.0001).
Lucchi et al. [14] targeted patients with pleural thymoma recur-

rences and 15 of 20 patients had a thymus-related syndrome. After
a median follow-up of 98 months after reresection, the majority of
patients who had a thymus-related syndrome experienced symp-
tomatic improvement and only 1 patient worsened. The authors
reported no mortality and an acceptable percentage of morbidity
(n = 3, 13.6%). Similarly, Evoli et al. [16] studied recurrent thymoma
in patients with MG and their results proved that reoperation
appeared effective in prolonging survival (87.5 vs 25%, P-value not
provided).
Haniuda et al. [17] reported that of the 15 patients receiving

reoperation, 2 died during the postoperative course. Both patients
had developed severe MG paralleling the recurrence of thymoma,
and 1 patient died of bleeding and the other of respiratory failure
due to pneumonia. The authors reported no operative morbidity.
On survival analysis, reoperation was found to have no beneficial
effect on post-recurrence survival (P = 0.08).
Regnard et al. [18] investigated patients undergoing reoperation

for recurrent thymoma and found that 3 (11%) patients died
during the postoperative course. All 3 had MG. The overall

Table 1: (Continued)

Author, date, Journal
and country
Study type
(level of evidence

Patient group Outcomes Key results Comments

Retrospective cohort study
(level 2b)

Local (11);
regional + distant (17)

Surgery (16)
Non-surgery (14)

Survival Complete resection of
the recurrent tumour
(B = 1.85; P = 0.03)
worse 5- and 10-year
survival in debulking surgery
than exclusive radiotherapy

best chance of long-term
survival

Blumberg et al. (1995),
Ann Thorac Surg,
USA [19]

Retrospective cohort study
(level 2b)

Study period: 1949–1993

Local (17), distant (5),
local + distant (3)

Surgery (13)
Non-surgery (12)

OS

5-year survival

5-year survival

RT adverse events

5-year survival (65%)

Surgery: 85%, non-surgery:
45%; (P = 0.001)

Surgery + RT: 85%,
non-surgery: 42%

Some grade of lung fibrosis
in all cases, no severe
functional impairment

Resection of recurrence
resulted in a favourable
5-year survival, which was
similar to that of patients
with complete resection who
did not have recurrence

aAccording to the National Cancer Institute Common Terminology Criteria for Adverse Events version 4.0.
RT: radiotherapy; CT: chemotherapy; MG: myasthenia gravis; OS: overall survival; DFS: disease-free survival.
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morbidity rate was 33%, but the morbidity rate among myasthenic
patients was 60%. Survival seemed better after complete resection
than after incomplete resection, but the difference fell just short
of statistical significance (P = 0.08).

Two studies addressed the effectiveness of debulking surgery
in recurrent thymoma. Margaritora et al. [12] revealed a worse
long-term survival in patients who underwent debulking surgery
than in those who received medical treatment (25 vs 35%).
Ruffini et al. [4] showed that 5- and 10-year OS rates were better
in patients receiving radiotherapy alone than in those receiving
debulking surgery, although the absolute differences were not
reported.

CLINICAL BOTTOM LINE

Although recurrent thymoma after initial thymectomy is rare,
the evidence suggests that reoperation can be performed with
acceptable morbidity and low mortality in appropriately selected
patients with locally and/or regionally recurrent thymoma. Both
survival and thymus-related syndromes are improved if the recur-
rence is surgically resected when compared with other medical
treatments. Debulking surgery should be limited to those few
selected patients where other treatment options (such as radio-
therapy) are not available. In addition, most instances of morbidity
and mortality during reoperation occur in association with MG,
and hence medical control of this should be optimized prior to
reoperation.

Conflict of interest: none declared.

REFERENCES

[1] Dunning J, Prendergast B, Mackway-Jones K. Towards evidence-based
medicine in cardiothoracic surgery: best BETS. Interact CardioVasc Thorac
Surg 2003;2:405–9.

[2] Marulli G, Lucchi M, Margaritora S, Cardillo G, Mussi A, Cusumano G et al.
Surgical treatment of stage III thymic tumors: a multi-institutional review
from four Italian centers. Eur J Cardiothorac Surg 2011;39:e1–7.

[3] Rea F, Marulli G, Girardi R, Bortolotti L, Favaretto A, Galligioni A et al.
Long-term survival and prognostic factors in thymic epithelial tumours.
Eur J Cardiothorac Surg 2004;26:412–8.

[4] Ruffini E, Mancuso M, Oliaro A, Casadio C, Cavallo A, Cianci R et al.
Recurrence of thymoma: analysis of clinicopathologic features, treatment,
and outcome. J Thorac Cardiovasc Surg 1997;113:55–63.

[5] Urgesi A, Monetti U, Rossi G, Ricardi U, Maggi G, Sannazzari GL.
Aggressive treatment of intrathoracic recurrences of thymoma. Radiother
Oncol 1992;24:221–5.

[6] Maggi G, Casadio C, Cavallo A, Cianci R, Molinatti M, Ruffini E. Thymoma:
results of 241 operated cases. Ann Thorac Surg 1991;51:152–6.

[7] Sandri A, Cusumano G, Lococo F, Alifano M, Granone P, Margaritora S
et al. Long-term results after treatment for recurrent thymoma: a multi-
center analysis. J Thorac Oncol 2014;9:1796–804.

[8] Hamaji M, Ali SO, Burt BM. A meta-analysis of surgical versus nonsurgical
management of recurrent thymoma. Ann Thorac Surg 2014;98:748–55.

[9] Imai H, Kaira K, Yoshino R, Sato K, Shimizu K, Kawashima O et al. Clinical
features of patients with invasive thymoma: a retrospective analysis of 61
cases. Surg Pract 2013;17:140–8.

[10] Hamaji M, Allen MS, Cassivi SD, Nichols FR, Wigle DA, Deschamps C et al.
The role of surgical management in recurrent thymic tumors. Ann Thorac
Surg 2012;94:247–54; discussion 254.

[11] Bae MK, Byun CS, Lee CY, Lee JG, Park IK, Kim DJ et al. Clinical outcomes
and prognosis of recurrent thymoma management. J Thorac Oncol 2012;
7:1304–14.

[12] Margaritora S, Cesario A, Cusumano G, Lococo F, Porziella V, Meacci E
et al. Single-centre 40-year results of redo operation for recurrent thym-
omas. Eur J Cardiothorac Surg 2011;40:894–900.

[13] Yano M, Sasaki H, Moriyama S, Hikosaka Y, Yokota K, Masaoka A et al.
Number of recurrent lesions is a prognostic factor in recurrent thymoma.
Interact CardioVasc Thorac Surg 2011;13:21–4.

[14] Lucchi M, Davini F, Ricciardi R, Duranti L, Boldrini L, Palmiero G et al.
Management of pleural recurrence after curative resection of thymoma. J
Thorac Cardiovasc Surg 2009;137:1185–9.

[15] Okumura M, Shiono H, Inoue M, Tanaka H, Yoon HE, Nakagawa K et al.
Outcome of surgical treatment for recurrent thymic epithelial tumors with
reference to world health organization histologic classification system. J
Surg Oncol 2007;95:40–4.

[16] Evoli A, Minisci C, Di Schino C, Marsili F, Punzi C, Batocchi AP et al.
Thymoma in patients with MG: characteristics and long-term outcome.
Neurology 2002;59:1844–50.

[17] Haniuda M, Kondo R, Numanami H, Makiuchi A, Machida E, Amano J.
Recurrence of thymoma: clinicopathological features, re-operation, and
outcome. J Surg Oncol 2001;78:183–8.

[18] Regnard JF, Zinzindohoue F, Magdeleinat P, Guibert L, Spaggiari L,
Levasseur P. Results of re-resection for recurrent thymomas. Ann Thorac
Surg 1997;64:1593–8.

[19] Blumberg D, Port JL, Weksler B, Delgado R, Rosai J, Bains MS et al.
Thymoma: a multivariate analysis of factors predicting survival. Ann
Thorac Surg 1995;60:908–13; discussion 914.

B
ES

T
EV

ID
EN

C
E
TO

P
IC

J. Dai et al. / Interactive CardioVascular and Thoracic Surgery 531

D
ow

nloaded from
 https://academ

ic.oup.com
/icvts/article/21/4/526/838943 by guest on 19 April 2024



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


