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Abstract

OBJECTIVES: The objective of this review was to determine the feasibility of emergency lung resection for massive haemoptysis without
preoperative bronchial artery embolization (BAE). The potential for fatal recurrent haemoptysis following BAE may be avoided if surgery is
undertaken instead. Furthermore, if the outcomes for emergency lung resection with and without BAE are equivalent, it may be advisable
to bypass BAE and proceed directly to resection.

METHODS: A retrospective review of case records from January 2005 to October 2007 of patients admitted to the Department of
Cardiothoracic Surgery with massive haemoptysis deemed suitable for emergency lung resection was undertaken. Following urgent clinical
evaluation, emergency lung resection with or without preoperative BAE was undertaken. If BAE was selected, the timing of lung resection
was dependent upon the presence of recurrent haemoptysis.

RESULTS: Sixty-one patients with massive haemoptysis were deemed suitable for emergency lung resection. Forty-one patients had lung
resection without BAE. One patient (2%) had recurrent minor haemoptysis after surgery. Other complications included 2 deaths, 1 post-re-
section empyema thoracis and 1 deep thoracotomy wound infection. Twenty patients underwent surgery following BAE. Fifteen (75%)
patients had recurrent haemoptysis after BAE. None developed recurrent haemoptysis after surgery. Other complications included 1 death
and 2 post-resection empyema thoraces.

CONCLUSIONS: This retrospective study suggests that emergency lung resection is feasible in appropriately selected patients presenting
with radiologically localized disease and massive haemoptysis. These data also suggest that BAE is probably best utilized as a temporizing
measure in patients unsuitable for emergency lung resection.
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INTRODUCTION

Current consensus advocates bronchial artery embolization (BAE)
as the initial form of therapy for massive haemoptysis with radio-
logically localized disease even if emergency lung resection is
deemed suitable [1–4].

Massive haemoptysis has been associated with an extremely
high mortality. Death is usually due to asphyxiation rather than ex-
sanguination.

Conservative management of massive haemoptysis has a mor-
tality of 50–100% [2, 5]. Knott-Craig et al. [2] showed that 36% of
patients treated medically for massive haemoptysis had a recur-
rent bleed within 6 months. Of these, 45% were fatal. No patients
who underwent lung resection for massive haemoptysis had re-
current haemoptysis after 6 months.

Mortality rates for surgery for massive haemoptysis vary
between 7 and 18% [2, 3]. This increases up to 40% when emer-
gency surgery is undertaken in the presence of active haemoptysis

[2–4, 6]. Mortality is not affected by the aetiology, tuberculosis (TB)
activity, lack of therapy, age or sex of the patient [6]. The most sig-
nificant factor influencing outcomes is soiling or aspiration involv-
ing the contralateral normal lung [2, 6].
BAE may be used either as a temporizing measure or definitive

therapy. When used as a temporizing measure, it is thought to
allow sufficient time for adequate resuscitation of the patient and
clearing of blood from the bronchial tree prior to lung resection.
This was thought to improve patient outcomes [1–4]. However, up
to 20–45% of patients have recurrent haemoptysis within the first
month following BAE [1, 3, 7].
Other treatment modalities for massive haemoptysis include

ice-cold saline lavage of the airways with rigid bronchoscopy, in-
stillation of vasoconstrictors into the bronchial tree, cellulose tam-
ponade of the bronchi, cavernostomy, radiotherapy in cases of
massive haemoptysis from irresectable bronchial carcinoma and
instillation of intravenous antifungal agents into mycetoma-
containing cavities of the lung [3, 4, 8–10]. These studies involved
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small cohorts and appear insignificant to warrant routine use.
Instead, these treatment options should be considered as salvage
procedures if lung resection is contraindicated.

AIM

To compare the composite outcomes of mortality, recurrent
haemoptysis and procedural morbidity between lung resection
alone vs BAE prior to lung resection in patients presenting with
massive haemoptysis.

MATERIALS ANDMETHODS

Case records from January 2005 to October 2007 of patients ad-
mitted with massive haemoptysis to the Department of
Cardiothoracic Surgery, Inkosi Albert Luthuli Central Hospital, were
reviewed. Due to the unavailability of an interventional radiologist,
BAE was not offered as emergency intervention after October 2007.

Inclusion criteria

(i) Arterial blood gas PaO2 >60 mmHg and PaCO2<45 mmHg
were the lower limits for lung resection.

(ii) Full blood count haemoglobin >10 g/dl. Blood transfusions were
undertaken either preoperatively or intraoperatively if necessary.

(iii) Liver function and renal function tests Albumin > 30 g/dl.
(iv) Normal or negligible renal dysfunction such that BAE and

lung resection were permissible.
(v) Human immunodeficiency virus (HIV) status cluster of differ-

entiation 4 (CD4) count >200 or an undetectable viral load if
patients were on antiretroviral therapy. These parameters
were only considered for non-emergent lung resection.

(vi) Radiology routine chest radiograph.

A high-resolution CT scan of the chest was almost always under-
taken in haemodynamically stable patients.

Localized lung disease was considered to be lobar disease less
than or equivalent to one lung while extensive bilateral lung
disease was greater than this.

Exclusion criteria

(i) Haemorrhage of extrapulmonary aetiology.
(ii) Extensive soiling of the pulmonary tree necessitating BAE.

Massive haemoptysis was defined as a single bout of 250 ml or
more of blood or 600 ml of blood in 24 h.

Following admission to a high-dependency unit, a detailed
history and examination was performed as a preliminary method
of assessing the feasibility of lung resection. Feasibility for surgery
refers to lung resection with acceptable surgical outcomes once
an objective assessment using the preoperative inclusion criteria
was carried out.

Depending on the possible aetiology of the underlying lung
disease, anti-TB therapy and broad spectrum intravenous antibio-
tics were usually commenced.

Thereafter, either emergency lung resection without BAE or
BAE as a temporizing measure prior to lung resection was under-
taken. Following successful BAE, lung resection was undertaken
within 72 h or undertaken as emergency surgery in the event of
recurrent haemoptysis. The decision regarding temporizing

surgical patients with BAE was at the discretion of the Consultant
Cardiothoracic Surgeon on duty.
A comparison of the outcomes (recurrent haemoptysis, mor-

bidity and mortality) of each modality of therapy were analysed.
All patients were followed up for a minimum period of 12 months.
Univariate analysis of all categorical data using descriptive statis-

tics and either Fisher’s exact test or Pearson’s χ2 test where appro-
priate was undertaken. All continuous data were analysed using
descriptive statistics and compared using independent samples
t-test or Mann–Whitney U-test where appropriate. A P-value of
<0.05 was considered significant for all comparisons. A multivari-
ate logistic regression was not conducted as the sample included
<10 outcome events per variable.

RESULTS

An analysis comparing the occurrence of (i) recurrent haemoptysis
following treatment; (ii) morbidity and mortality and (iii) compos-
ite outcomes (this includes both recurrent haemoptysis and mor-
bidity and mortality) between those patients temporized with BAE
prior to surgery and those treated with surgery alone using
Fisher’s exact test showed the following association between the
two groups (Table 2).

Table 1: Demographics of patients admitted

Surgery alone (n = 41) BAE and surgery (n = 20)

Age
Median 38 33
Range 51 (10–61) 44 (14–58)

Male 28 11
Black 35 19
Active TB 19 6
Aspergilloma 7 6
Bronchiectasis 15 8
Previous TB 21 12
HIV 14 (n = 34) 11 (n = 19)
CD4 < 200 4 (n = 11) 3 (n = 10)

TB: tuberculosis; HIV: human immunodeficiency virus; CD4: cluster of
differentiation 4.

Table 2: Comparison of outcomes between surgery alone
vs BAE and surgery

Surgery alone
(n = 41)

BAE and surgery
(n = 20)

P-value

Recurrent
haemoptysis

1 15 <0.00001

Protocol
morbidity

2 2 0.59

Mortality 2 1 1.00
Composite

outcomes
5 18 <0.00001
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Recurrent haemoptysis

Fifteen of 20 (75%) patients temporized with BAE had recurrent
haemoptysis. One of the 41 patients (2%) who underwent lung
resection without BAE developed recurrent haemoptysis
(P-value < 0.0001).

Morbidity and mortality

Complications following BAE and lung resection included 1 death
and 2 post-resection empyema thoraces (5% mortality; 10%
morbidity). Complications following lung resection alone included
2 deaths, 1 post-resection empyema thoracis and 1 deep thora-
cotomy wound infection (5% mortality; 5% morbidity). This was
not statistically significant.

Composite outcomes

Complications were noted in 18 patients (90%) in the BAE and
surgery group compared with 5 patients (12%) who complicated
in the surgery without the BAE group (P-value < 0.0001).

MORTALITY

With preoperative BAE

The single death was due to fulminant septicaemia from
multidrug-resistant Gram-negative Acinetobacter. This patient
with acquired immune deficiency syndrome (AIDS) (CD4 count:
126) required an emergency left pneumonectomy and massive
blood transfusion and postoperative ventilation as a consequence
of spill was necessary. Death occurred 10 days after surgery.

Without preoperative BAE

The first death was due to septic shock resulting in multiple organ
failure. Nine days after surgery, the patient developed a broncho-
pleural fistula (BPF), which was treated with closed tube drainage.
Despite mechanical ventilation and broad spectrum antibiotics,
the patient demised 3 weeks later.

The second death occurred suddenly on Day 2 following
surgery. Prior to and during emergency lung resection, there was
active haemoptysis. This patient had AIDS (CD4 count: 127), was
not on highly active antiretroviral therapy (HAART), required a
short period of postoperative mechanical ventilation and demised
on Day 2 while awaiting transfer to the general ward. The aeti-
ology of death was probably aspiration due to a BPF.

MORBIDITY

With preoperative BAE

The first patient with a post-resection empyema thoracis was
HIV positive and underwent an emergency lung resection for
recurrent massive haemoptysis 2 days after successful BAE.
Intraoperatively, no mycetoma-containing cavity was breached
and histology of the lung showed bronchiectasis. The patient
was treated with open drainage.

The second patient with a post-resection empyema thoracis re-
quiring open drainage was HIV positive on HAART with an
unknown viral load. Elective lung resection was undertaken after
successful BAE.

Without preoperative BAE

The patient who developed a post-lobectomy empyema thora-
cis treated with open drainage had ongoing massive haemopty-
sis. This patient had AIDS (CD4 count: 157), was not on HAART
and required a massive blood transfusion perioperatively.
Intraoperatively, the aspergilloma-containing cavity was brea-
ched. Mechanical ventilation due to hypothermia and acidosis
resulting from prolonged surgery was required overnight.
Deep thoracotomy wound infection developed in a patient

who underwent an emergency left pneumonectomy. This patient
was HIV positive (CD4 count: 209), with a haemoglobin of 8.6 g/dl
and an albumin of 28 g/dl. The patient had been diagnosed with
active TB and treated accordingly for 4 weeks preoperatively.
Intraoperatively, the patient had a hypoxic arrest necessitating a
short period of cardiopulmonary resuscitation and postoperatively
required 12 h of mechanical ventilation. Definitive treatment
involved wound debridement and secondary closure.

DISCUSSION

It is incontestable that in patients presenting with massive haemop-
tysis, lung resection is usually curative and BAE temporizing.
Despite this, BAE has been advocated prior to surgery in all patients
with massive haemoptysis including those with active haemoptysis
requiring little or no preoperative preparation. This treatment strat-
egy was borne from the high morbidity and mortality previously
associated with undertaking emergency lung resection in these
patients. However, these results may have been a consequence of
poor surgical selection. With appropriate preoperative evaluation,
this review has shown similar outcomes for both emergency and
elective lung resection for massive haemoptysis without preopera-
tive BAE compared with BAE prior to lung resection.
Recurrent haemoptysis following BAE occurs in up to 20–45%

of patients at 1 month [1, 3, 7]. This may be due to incomplete oc-
clusion of the feeding vessels, recanalization of previously embo-
lized vessels or the development of new collaterals or inadequate
treatment of the underlying disease [1, 7, 9]. The high early failure
rate of BAE makes emergency lung resection extremely hazardous,
since these patients actively bleed at the time of surgery. This
leads to an increased risk of soiling of the normal lung resulting in
a higher complication rate. Furthermore, curative lung resection
may not be feasible thereafter.
In this review, 15 patients (75%) temporized with BAE prior to

lung resection had recurrent haemoptysis following BAE. Of these,
7 (47%) had recurrent bouts of massive haemoptysis necessitating
emergency surgery.
BAE was undertaken emergently by the on-call radiologist using

primarily polyvinyl alcohol sponges for embolotherapy for both
bronchial and non-bronchial sources of haemoptysis. Unless sus-
pected, no attempt was routinely made to assess for a possible
pulmonary artery source of the haemorrhage.
Recurrent haemoptysis following surgery for massive haemop-

tysis may occur in up to 5% [3]. This may be due to incomplete ex-
cision of the underlying diseased lung, progression or reactivation
of disease or development of new lung pathology.
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This review showed that 1 of 41 (2%) patients had recurrent
haemoptysis following emergency surgery for massive haemoptysis.
This was attributed to recurrent primary pulmonary TB which was
successfully treated with anti-TB therapy.

Furthermore, complications of lung resection for massive
haemoptysis following BAE included: 1 death (1/20; 5%), as a con-
sequence of respiratory failure due to a post-lung resection
bronchopneumonia and 2 patients (2/20; 10%) who developed a
post-resection empyema thoracis.

Surgery for massive haemoptysis without BAE resulted in the fol-
lowing complications: 2 deaths (2/41; 5%) both as a consequence of
respiratory failure exacerbated by post-resectional BPF and 1 patient
(1/41; 2%) who developed a post-resectional empyema thoracis.

In this series, all-cause mortality was assessed. The difference in
mortality as well as morbidity between these two groups was not
significant. This questions the previously held belief that BAE
undertaken prior to lung resection improves outcomes especially
in those patients presenting with active massive haemoptysis.

These figures compare favourably with the current complica-
tion rates worldwide, which show an 18–30% occurrence of post-
operative BPF and post-resectional empyema thoraces in patients
undergoing surgery for massive haemoptysis following BAE [4].
Andrejak et al. showed a 5–11% occurrence of post-resection BPF
following emergency lung resection with active haemoptysis. This
figure increased to 20% for elective lung resections after preopera-
tive BAE. Though not mentioned, this may be due to emergency
lung resection undertaken in patients with a soiled bronchial tree
following recurrent massive haemoptysis after ‘successful’ BAE.

HIV and cardiothoracic surgery has not been extensively
reviewed. Our unit experience has allowed us to formulate criteria:
CD4 count >200 or an undetectable viral load in patients on anti-
retroviral therapy for undertaking elective cardiothoracic surgery
in the HIV patient. If life-saving emergency lung resection for
massive haemoptysis was undertaken, inclusion criteria other than
the HIV status were assessed to determine the feasibility of surgery.

A large proportion of patients who underwent surgery were HIV
positive and had active TB (Table 2). It is possible that HIV infection
may affect recurrent haemoptysis following both BAE and surgical
intervention. In a post hoc analysis, the influence of HIV on the
treatment outcomes of (i) the surgery-alone group and the (ii)
surgery with the BAE group was analysed. HIV infection was not
found to be significantly associated with recurrent haemoptysis in
both groups.

In this study, active TB was not a statistically significant risk
factor for complications following lung resection for patients
presenting with active massive haemoptysis.

In addition, this review did not show a significant association
between a right pneumonectomy and post-resection empyema
thoraces or a BPF. As expected, left sided lung resection was the
most common operation undertaken (Table 3).
All bronchial stumps were closed with interrupted Vicryl®

( Johnson and Johnson) absorbable sutures. Reinforcement of the
bronchial stump with a muscle flap was rarely carried out.

STUDY LIMITATIONS

Eight thoracic surgeons were practising in our unit at this time.
Our unit was of the opinion that the literature regarding timing of
surgery and the benefits of BAE as temporizing therapy was un-
convincing. Some surgeons prescribed the ‘cooling off’ period
using BAE and others felt this unnecessary especially if surgery
was undertaken during daylight hours. This could possibly have
resulted in bias. Nevertheless, it is important to remember that
upon admission all patients in this cohort met the inclusion cri-
teria for emergency lung resection without BAE and following this
retrospective review our unit policy has changed accordingly.
In addition, this is a single-centre observational study that needs

to be tested prospectively.

CONCLUSION

This retrospective review suggests that if feasible, all patients with
massive haemoptysis and localized pulmonary disease should
undergo emergency lung resection without undertaking BAE as
a temporizing measure. The preliminary data in this study show a
significant difference in recurrent haemoptysis if surgery is under-
taken without BAE as a temporizing measure. The previous belief of
not undertaking emergency lung resection in patients with active
massive haemoptysis because of the associated prohibitively high
morbidity and mortality was not evident in this series.
Therefore, BAE as a temporizing measure should probably not

be undertaken in patients who are suitable for surgery, since
delayed lung resection places these patients at an unnecessary risk
of possible fatal recurrent massive haemoptysis.
Though prospective studies are required, it is suggested that

BAE be reserved for patients who refuse or are deemed unsuitable
for surgery [11, 12].

Conflict of interest: none declared.

REFERENCES

[1] Fernando HC, Stein M, Benfield JR, Link DP. Role of bronchial artery embol-
isation in the management of massive haemoptysis. Arch Surg 1998;133:
862–6.

[2] Knott-Craig CJ, Oostuizen JG, Rossouw G, Joubert JR, Barnard PM.
Management and prognosis of massive haemoptysis: recent experience
with 120 patients. J Thorac Cardiovasc Surg 1993;105:394–7.

[3] Andrejak C, Parrot A, Bazelly B, Ancel PY, Djibre M, Khalil A, Grunenwald
DFartouk M. Surgical lung resection for severe haemoptysis. Ann Thorac
Surg 2009;88:1556–65.

[4] Shigemura N, Wan IY, Yu SC, Wong RH, Hsin MK, Thung HK et al.
Multidisciplinary management of life-threatening massive haemoptysis: a
10-year experience. Ann Thorac Surg 2009;87:849–53.

[5] Pomerantz M. Surgery for the Management of Mycobacterium
Tuberculosis & Non-tuberculosis Mycobacterium Infections of the Lung.
In: Shields TW, Locicero J III, Ponn RB (eds). General Thoracic Surgery. 5th
edn Philadelphia, PA: Lippincott Williams & Wilkins 2005:1066–75.

Table 3: Lung resections undertaken for massive
haemoptysis

Surgery alone BAE and surgery

Right pneumonectomy 2 3
Left pneumonectomy 10 3
Right upper lobectomy 8 4
Left upper lobectomy 14 6
Right lower lobectomy 3 1
Left lower lobectomy 2
Right upper and middle lobectomy 1 1
Middle lobectomy 1
Middle and right lower lobectomy 1 1

G.R. Alexander/European Journal of Cardio-Thoracic Surgery4



[6] Gourin A, Garzon A. Operative treatment of massive haemoptysis. Ann
Thorac Surg 1974;18:52–60.

[7] Mal H, Rullon I, Mellot F, Brugière O, Sleiman C, Menu Y et al. Immediate
and long-term results of bronchial artery embolisation for life-threatening
haemoptysis. Chest 1999;115:996–1001.

[8] Jougon J, Ballester A, Delcambre F, Mac Bride T, Valat P, Gomez F et al.
Massive haemoptysis: what place for medical and surgical treatment? Eur
J Cardiothorac Surg 2002;22:345–51.

[9] Hankanson E, Kanstantinov IE, Fransson SG, Svedjeholm R. Management
of life-threatening haemoptysis. Br J Anaesth 2002;88:291–5.

[10] Conlan A, Hurwitz S. Management of massive haemoptysis with the rigid
bronchoscope and cold saline lavage. Thorax 1980;35:901–4.

[11] Reisz G. Topical haemostatic tamponade: another tool in the treatment of
massive haemoptysis. Chest 2005;127:1888–9.

[12] Haponik EF, Fein A, Chi R. Managing life-threatening haemoptysis: has
anything really changed? Chest 2000;118:1431–5.

TH
O
R
A
C
IC

G.R. Alexander/European Journal of Cardio-Thoracic Surgery 5



<<
  /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 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50333
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50000
  /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


