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Abstract: A 9-month-old female spayed French Bulldog
presented for respiratory stridor and exercise intolerance.
Laryngeal examination showed an abnormally thickened
left arytenoid cartilage. Fine needle aspirate of the mass
was consistent with a well-differentiated spindle cell pro-
liferation. The mass was marginally excised via a left-
sided arytenoid approach and per os. Histopathology
confirmed a well-differentiated myxosarcoma. Following
surgery, the dog developed severe dyspnea and marked
respiratory stridor consistent with airway obstruction
secondary to laryngeal edema and inflammation. A perma-
nent tracheostomy was performed. Three months post-
operatively the dog was completely recovered, but early
tumor regrowth was observed. This is the first report of
laryngeal myxosarcoma in a dog. Permanent tracheostomy
should be considered early in the surgical management of
laryngeal neoplasia when more invasive surgical proce-
dures are not elected to achieve a good outcome.
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1 Introduction

Laryngeal neoplasia is rare in the dog, and it often
involves tumors of epithelial, mesenchymal, or round
cell origin [1-8]. There is no breed or sex predilection
and dogs between the ages of two and twelve are most
commonly affected [9]. Dogs with a laryngeal neoplasm
can present with respiratory stridor, exercise intolerance,
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dysphagia, gagging, coughing, dysphonia, dyspnea, or
life-threatening airway obstruction [9,10].

Diagnosis is typically made via a combination of laryn-
geal examination, advanced diagnostic imaging, biopsy,
and histopathology [14]. Surgical management can involve
mass excision and either partial or total laryngectomy
[11-13]. A temporary or permanent tracheostomy may be
needed to manage post-operative swelling and inflamma-
tion or if the tumor can only be marginally excised and
tumor regrowth is expected. Depending on the tumor
type, radiation therapy and chemotherapy can be consid-
ered in addition to surgery.

To date, there are only several isolated case reports
discussing laryngeal tumor diagnosis, management, and
outcome in the veterinary literature [1-8,11-13]. This
report describes the diagnosis, surgical management,
and outcome of a laryngeal myxosarcoma in a dog.

1.1 Case history

A 10 kg 9-month-old female spayed French Bulldog pre-
sented to a referral center for a 3-month history of cough,
exercise intolerance, and stridor. The dog was initially
seen by a general practitioner three months prior for con-
gestion, dysphonia, occasional cough, and stridor. No
significant exercise intolerance or dyspnea was noted.
Diagnostics at that time included thoracic radiographs,
which were normal, and a sedated oral exam which
showed a thickened, abnormal left arytenoid cartilage
causing partial airway occlusion. Fine needle aspirate
of the thickening was performed which was consistent
with a well-differentiated spindle cell proliferation. The
dog was initially treated with amoxicillin—clavulanate
(12.5mg/kg PO q 12h for 14 days) and a tapering dose
of prednisone (0.5 mg/kg PO q 24 h for 4 days, 0.25 mg/kg
PO q 24 for 4 days, 0.25 mg/kg PO q 48 h for 2 days), but
no significant improvement was noted.

The dog then presented to a referral center with pro-
gressive cough, exercise intolerance, and stridor when
active and at rest. A repeat oral examination revealed a
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Figure 1: Laryngeal examination (a) pre- and (b) post-surgery. A thickened left arytenoid cartilage and soft tissue mass (solid arrow) arising
from the left arytenoid cartilage causing partial airway obstruction. The endotracheal tube (dashed arrow) is to the right of the dog.
Following surgery, the endotracheal tube was removed, and normal rima glottidis diameter and a patent airway were visualized.

subjectively larger left arytenoid mass with greater airway
occlusion (Figure 1a). Pre-surgical cervical computed tomo-
graphy (CT) and either partial or complete laryngectomy to
remove the laryngeal mass with appropriate margins were
recommended. The owners of the dog were not interested in
advanced diagnostic imaging or radical surgical manage-
ment of the laryngeal mass; therefore, marginal excision of
the laryngeal mass without CT was elected.

Surgery was scheduled for a later date, but the fol-
lowing day the dog re-presented in acute respiratory dis-
tress. Physical examination revealed severe respiratory
stridor, dyspnea, tachypnea, and left arytenoid mass.
An intravenous (IV) catheter was placed, and butor-
phanol (0.15mg/kg, IV) and acepromazine (0.01 mg/kg,
IV) were given. Respiratory rate and effort improved, and
the dog was moved to an oxygen cage (40%). The dog
remained in an oxygen cage overnight and was main-
tained with Lactated Ringer’s Solution (LRS, 37 mL/h,
IV) and acepromazine (0.01 mg/kg, IV, as needed). The
dog remained stable overnight in the hospital, and sur-
gery was performed the following day.

Pre-operative complete blood count and chemistry
were normal. The dog was given maropitant (1 mg/kg, IV)
and pantoprazole (1mg/kg, IV) pre-operatively. The dog
was sedated with methadone (0.3 mg/kg, IV) and mida-
zolam (0.2 mg/kg, IV), induced with propofol to effect and
then intubated. The dog was maintained on a fentanyl contin-
uous rate infusion (CRI, 10-30 pg/kg/h, IV), metoclopramide
CRI (0.08 mg/kg/h, IV), and cefazolin (22 mg/kg, IV, ¢ 30 min).

A left lateral laryngeal exploration and tumor cytoreduction
were then performed. A 6 cm incision was made over the lat-
eral aspect of the larynx, caudal to the angle of the left mand-
ible, and ventral to the jugular vein. Hemostasis was achieved
with electrocautery. The subcutaneous tissues, platysmus
muscle, and parotidoauricularis muscle were bluntly dis-
sected to expose the thyropharyngeus muscle. The thyro-
pharyngeus muscle was then sharply dissected along the
dorsal edge of the thyroid cartilage which was then retracted
laterally. An irregular, lobulated, grey mass was encountered
between the thyroid and arytenoid cartilages. No pseudocap-
sule was noted. All visible tumor was excised with sharp and
blunt dissection. The surgery site was lavaged with sterile
saline, and the thyropharyngeus muscle was reopposed with
2-0 polydioxanone in a simple continuous suture pattern. The
remaining muscle layers and subcutaneous tissue were
closed with 3-0 Monocryl in a simple continuous suture
pattern. The skin was closed with 3-0 Monocryl in a simple
continuous intradermal pattern. Following extubation, the
laryngeal examination was performed to assess improved
airway diameter (Figure 1b). A small amount of redun-
dant laryngeal mucosa was removed per os with a small
Ligasure Precise Vessel sealing device. The dog recov-
ered uneventfully.

The dog did well in the initial post-operative period.
However, overnight, the dog developed dyspnea, marked
abdominal effort, stridor, and oxygen dependence. The
dog was moved into an oxygen chamber and respiratory
rate and function improved. The following morning the
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dog was reassessed. The dog remained oxygen dependent
when moved out of the oxygen chamber. Repeat oral
examination showed severe swelling, inflammation, and
fluid pocketing where the left arytenoid tumor had been
excised, causing partial airway obstruction. Given this
finding, and the high likelihood of tumor regrowth in the
area, a permanent tracheostomy was recommended and
ultimately elected by the owners.

The dog was sedated and induced with propofol to
effect and placed under general anesthesia. The same anes-
thetic protocol was followed as before. A routine permanent
tracheostomy was performed without complication. The
dog recovered unremarkably and remained in the hospital
overnight with IV fluid therapy (LRS, 60 mL/kg/day), fen-
tanyl CRI (10-30 pg/kg/h, IV), acepromazine (0.02 mg/kg,
IV, q 8h, as needed), dexamethasone sodium phosphate
(0.1 mg/kg, IV, q 24 h), cerenia (1 mg/kg, IV, q 24 h), panto-
prazole (1 mg/kg, IV, q 24 h), cefazolin (22 mg/kg, IV, q 8 h),
and gabapentin (10 mg/kg, by mouth [PO], q 8 h).

The dog was discharged the following day with a tapering
dose of prednisone (0.25 mg/kg PO q 12h for 3 days, then
0.25mg/kg PO q 24 h for 2 days, then 0.25mg/kg PO q 24h
every other day for 3 doses), trazadone (5mg/kg, PO, q
8h-12h, as needed), cephalexin (25 mg/kg, PO, q 12h for 7
days), and gabapentin (10 mg/kg, PO, q 8-12h, as needed).
The owners were instructed to feed the dog canned food only
and elevate both the food and water bowls and exercise
restrict the dog for eight weeks. Appropriate short-term and
long-term stoma management was also discussed.

Histopathology of the laryngeal tumor showed a moder-
ately cellular mass of proliferative mesenchymal cells loosely
arranged in bundles and arrays within a pale myxoid stroma
(Figure 2a). Tumor cells were spindle-shaped to stellate, with
amphophilic cytoplasm and oval nuclei. There was mild
anisocytosis and anisokaryosis. Mitotic figures were rarely
observed. Vascular or lymphatic invasion was not observed,
and bundles of tumor cells infiltrated between muscle tissue
within the sample (Figure 2b). The lesion extended to surgical
margins. Histopathology of the laryngeal tumor was consis-
tent with a well-differentiated myxosarcoma.

Given the tumor type, follow adjunctive radiation
therapy (RT) was recommended for local tumor control
and to decrease the risk of tumor reoccurrence, which
was likely due to the positive surgical margins. Follow-
up RT was ultimately not elected by the owners.

1.2 Outcome and follow-up

At recheck two weeks post-operatively, the dog was
doing well according to the owners. The stoma site was
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healing appropriately with only mild contraction of the
edges. At recheck two months post-operatively, there was
mild contracture of the ventrolateral aspect of the stoma,
but the stoma was still of adequate size for normal
respiratory function. By three months post-operatively,
the stoma site was completely healed, and the dog was
breathing comfortably and without exercise intolerance.
Intermittent gagging was reported in the dog five months
post-operatively. At this time, a sedated laryngeal exam-
ination was repeated which showed excessive tracheal
secretions and a small mass lesion on the ventral aspect
of the left arytenoid consistent with early tumor reoccur-
rence. Complete laryngectomy or repeat tumor cytoreduction
was recommended in addition to outpatient nebulization
and humidification of the tracheostomy site. At the time of
the telephone follow-up six months post-operatively, the
dog was breathing comfortably and not exhibiting exercise
intolerance despite the recurrence of the laryngeal mass
noted one month prior. The owners elected palliative treat-
ment and would consider additional surgical management if
quality of life was more severely affected.

2 Discussion

While uncommon in dogs, myxoid neoplasms have been
reported in multiple locations including the brain, eyes,
heart, thorax, lung, mesentery, spleen, subcutis, inter-
muscular fascia, vertebral extradural space, and joint
synovia [14,15]. A recent article described a myxosarcoma
affecting the larynx in a 2-year-old female Labrador
retriever but focused on unique eosinophilic crystals in
the tumor [16]. Here, we report for the first time a detailed
account of surgical management of a canine laryngeal
myxosarcoma. Like the first report, this dog was young,
with the first signs seen at 9 months of age.

Laryngeal neoplasia, also rare in the dog, can include
several tumor types including rhabdomyoma, rhabdo-
myosarcoma, osteosarcoma, chondrosarcoma, melanoma,
undifferentiated sarcoma, fibrosarcoma, mast cell, squa-
mous cell carcinoma, and plasmacytoma [1-8]. Like most
sarcomas, canine malignant laryngeal tumors are typically
locally aggressive but do not metastasize elsewhere in the
body. This behavior was seen in a case report of three dogs
with significant upper airway obstruction due to laryngeal
oncocytoma [4]. Given their frequent aggressive beha-
vior, laryngeal tumors must be managed systematically
(Figure 3).

Dogs with a laryngeal tumor can present with a com-
bination of clinical signs including respiratory stridor,



16 —— Andrew ). Lacqua et al.

DE GRUYTER

Figure 2: Laryngeal myxosarcoma, dog: (a) proliferative spindle to stellate cells form disorganized bundles and arrays within a myxoid
matrix. Hematoxylin and eosin. (b) Neoplastic spindle to stellate cells infiltrate between and separate entrapped myofibers (arrows).

exercise intolerance, dysphagia, gagging, coughing, dys-
phonia, and dyspnea [9,10]. More severe clinical signs
include partial or complete upper airway obstruction
which can lead to death. The dog in this report primarily
presented with cough, respiratory stridor, and exercise
intolerance. Historically, the dog was reported to have
dysphonia, although this was not evident on examina-
tion. Given these physical exam findings, a lesion involv-
ing the larynx was suspected and confirmed via laryngeal
examination. This clinical history is comparable to that of
a 2-year-old Labrador Retriever with a laryngeal myxo-
sarcoma, confirmed via laryngeal examination and tumor
biopsy, that had progressive exercise intolerance and
dysphonia over a 10-month period [16]. The dog of our
article was even younger, first showing signs at 9 months,
stressing the importance of a thorough laryngeal exam-
ination in the presence of respiratory signs regardless of
patient age.

A thorough laryngeal examination is necessary for
determining macroscopic laryngeal tumor margins. More

advanced imaging like cervical radiographs and echolar-
yngography, laryngoscopy, and CT can be used to deter-
mine mass effect and tumor infiltration into surrounding
soft tissue and osseous structures. Cervical radiographs
and CT were used in a recent case report to determine
the presence of a laryngeal mass [16]. A combination of
CT and laryngoscopy has been effectively used in a pro-
spective study to identify laryngeal tumors and determine
the extent of tumor infiltration in cats [17]. Ultimately,
tumor biopsy and histopathology are required for a defi-
nitive diagnosis. In this report, a laryngeal examination
revealed a left-sided laryngeal tumor with partial upper
airway obstruction. Thoracic radiographs were performed
to rule out lower airway disease and aspiration pneumonia
which could accompany the airway obstruction noted as
well as evidence of metastasis. Fine needle aspirate con-
firmed a well-differentiated spindle cell proliferation, and
excisional biopsy of the tumor was consistent with a well-
differentiated myxosarcoma. Prior to surgery, cervical CT
was recommended to explore the invasiveness of the
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Figure 3: Typical history and physical examination findings, diagnostics, surgical management, and follow-up chemoradiotherapy for

canine patients with tumors of the larynx.

laryngeal tumor and to aid in surgical planning, that is,
determining whether a partial or total laryngectomy was
necessary for best outcome. However, CT was declined by
the owners due to financial concerns. Although CT was not
performed, surgery was still pursued with the goal of
improving respiratory function and overall quality of life.

Surgical management of laryngeal neoplasia can involve
mass excision via a transoral or ventral/lateral laryngotomy,
partial laryngectomy, or total laryngectomy [11-13]. Due to
airway swelling and inflammation which often accompanies
laryngeal surgery, a temporary or permanent tracheostomy
may be needed in the short-term or long-term. Furthermore,
when a total laryngectomy is performed to achieve tumor-
free margins, a permanent tracheostomy is always per-
formed. There is a case report and case series involving total
laryngectomy and permanent tracheostomy in seven dogs,
all of who achieved good long-term outcomes [11,13]. More
intricate, extensive surgical techniques involving pedicled
skin, homograft cartilage, and/or a myocutaneous sterno-
hyoid muscle rotary door flap have been used historically
for laryngotracheal reconstruction following the excision
of larger laryngeal tumors in dogs [18-20]. In the case
reported here, because a CT scan was not elected and the
owners wished to forgo a more radical surgical approach
like partial or total laryngectomy, marginal excision, and

tumor cytoreduction was performed via a left lateral laryn-
gotomy and a transoral approach. Following excision,
permanent tracheostomy was required for two reasons:
1) marginal excision of the laryngeal myxosarcoma without
clean margins virtually guaranteed tumor regrowth which
would cause airway obstruction later in life, and 2) in the
immediate post-operative period airway swelling caused
airway obstruction in the dog, necessitating emergency
maintenance of the airway. This highlights the potential
reality that permanent tracheostomy is most likely required
if only marginal excision of a laryngeal sarcoma is obtained,
especially in cases in which advanced diagnostics and more
radical surgical procedures cannot be performed.
Following marginal excision of any tumor type, che-
moradiotherapy is often recommended for local tumor
control and to decrease or stop tumor metastasis. Adjuvant
radiation therapy was recommended in this case because
the laryngeal myxosarcoma was incompletely excised since
partial or total laryngectomy was not elected by the owners.
However, radiation therapy was not elected. Other forms of
chemoradiotherapy have been used in veterinary medicine
to treat laryngeal neoplasia in dogs, including Cobalt-60
teletherapy for a laryngeal adenocarcinoma and ple-
siotherapy using an electronic brachytherapy device
for an epiglottic fibrosarcoma [21,22]. Radiation therapy
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could be considered for cases of laryngeal sarcomas in
dogs and further investigation is required. In the human
patient with a laryngeal neoplasm, the standard treatment
is total laryngectomy followed by adjuvant chemora-
diotherapy, with other management options including
endoscopic resection, open partial laryngectomy, and
transoral laser microsurgery [23].

Permanent tracheostomy can have several long-term
complications, with one retrospective study reporting
major complications including aspiration pneumonia and
stoma site failure and minor complications including airway
swelling, stoma site dehiscence, and dysphonia [24]. In this
study, 26% of the dogs died acutely following discharge
from airway obstruction secondary to either stoma stenosis
or skin fold occlusion of the airway [24]. Another retrospec-
tive study reports major complications, including aspiration
pneumonia, skinfold occlusion, and stoma occlusion in
61% of the dogs within the study population that underwent
permanent tracheostomy [25]. The majority of these dogs
were of brachycephalic breed and good long-term survival
(a median survival time of 5 years) was achieved in dogs
who survived two weeks post-operatively [24].

In this report, a permanent tracheostomy was per-
formed following marginal tumor excision to afford better
long-term quality of life in anticipation of tumor regrowth.
Mild contracture of the ventrolateral aspect of the stoma
was noted 2 months post-operatively. By 3 months post-
operatively the stoma site was matured and completely
healed. At this time, the owner reported intermittent gag-
ging. A repeat sedated laryngeal examination was per-
formed to determine an underlying cause of the gagging
which revealed a small mass lesion on the ventral aspect of
the left arytenoid cartilage consistent with early tumor
recurrence. This was to be expected since complete sur-
gical margins were virtually impossible to obtain. Tumor
reoccurrence was not expected to be a cause of the gagging
episodes which were most likely secondary to increased
tracheal secretions from environmental allergies, cooler
weather, and lower humidity, and other environmental
changes occurring at the time of recheck. Complete laryn-
gectomy versus additional tumor cytoreduction was recom-
mended again in addition to outpatient nebulization or
humidification of the tracheostomy site for treatment of
the tracheal secretions.

3 Conclusion

To date and to the author's knowledge, this is the first
report describing surgical management and outcome of a
laryngeal myxosarcoma in a young dog. A good outcome
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was achieved for 5 months in this dog with marginal
excision of the laryngeal tumor and permanent tracheostomy.
However, tumor growth reoccurred, and additional surgery
was recommended but not elected. Although uncommon, a
laryngeal neoplasm like myxosarcoma should be considered
when a dog, even a very young dog, is presented with upper
respiratory signs, exercise intolerance, airway obstruction,
and dysphonia.

Funding information: The authors state no funding
involved.

Conflict of interest: The authors state no conflict of
interest.

Data availability statement: Data sharing is not applic-
able to this article as no datasets were generated or ana-
lyzed during the current study.

References

[1] Beaumont PR, O'brien JB, Allen HL, Tucker JA. Mast cell sar-
coma of the larynx in a dog: A case report. ] Small Anim Pract.
1979;20:19-25.

[2] McConnell EE, Smit JD, Venter H). Melanoma in the larynx of a
dog. J S Afr Vet Med Assoc. 1971;42:189-91.

[3] O'hara A, McConnell M, Wyatt K, Huxtable C. Laryngeal rhab-
domyoma in a dog. Aust Vet J. 2011;79:817-21.

[4] Pass DA, Huxtable CR, Cooper B), Watson AD, Thompson R.
Canine laryngeal oncocytomas. Vet Pathol. 1980;17:672-7.

[5] Ramirez GA, Altimira J, Vilafranca M. Cartilaginous tumors of
the larynx and trachea in the dog: Literature review and 10
additional cases (1995-2014). Vet Pathol. 2015;52:1019-26.

[6] Witham Al, French AF, Hill KE. Extramedullary laryngeal plas-
macytoma in a dog. N Z Vet ). 2012;60:61-4.

[7] Yamate ], Fumi M, Takeshi |. A rhabdomyosarcoma arising in
the larynx of a dog. ] Toxicol Pathol. 2011;24:179-82.

[8] Muraro L, Aprea F, White RAS. Successful management of an
arytenoid chondrosarcoma in a dog. JSAP. 2013;54:33-5.

[9] Saik JE, Toll SL, Diters RW, Goldschmidt MH. Canine and feline

laryngeal neoplasia. ] Am Anim Hosp Assoc. 1986;22:359-65.

Withrow SJ. Tumors of the respiratory system. Small Animal

Clinical Oncology. 3rd edn. Philadelphia: Saunders; 2001.

p. 354-77.

[11] Block G, Clarke K, Salisbury SK, DeNicola DB. Total laryn-

gectomy and permanent tracheostomy for treatment of laryn-

geal rhabdomyosarcoma in a dog. | Am Anim Hosp Assoc.
1995;31:510-13.

Henderson RA, Powers RD, Perry L. Development of hypopar-

athyroidism after excision of laryngeal rhabdomyosarcoma in

a dog. ) Am Vet Med Assoc. 1991;198:639-43.

Matz BM, Henderson RA, Lindley SS, Smith AN. Total laryn-

gectomy and permanent tracheostomy in six dogs. Vet Comp

Oncol. 2021;19:1-7.

(10]



DE GRUYTER

(14]

Hayes AM, Dennis R, Smith KC, Brearley M). Synovial myxoma:
magnetic resonance imaging in the assessment of an unusual
canine soft tissue tumour. ] Small Anim Pract.
1999;40:489-94.

Iwaki Y, Lindley S, Smith A, Curran KM, Looper J. Canine
myxosarcomas, a retrospective analysis of 32 dogs
(2003-2018). BMC Vet Res. 2019 Jun 27;15(1):217.

Choi E, Miller AD, Devenish E, Asakawa M, McConkey M,
Peters-Kennedy J. Charcot-Leyden crystals: Do they exist in
veterinary species? A case report and literature review. ) Vet
Diagn Invest. 2017 Nov;29(6):904-9.

Stadler K, O’Brien R. Computed tomography of nonanesthe-
tized cats with upper airway obstruction. Vet Radiol
Ultrasound. 2013;54:231-6.

Mathias D. Skin and homograft cartilage reconstruction. Arch
Otolaryngol. 1975;101:301-4.

Eliachar I. Combined rotary door flap and epiglottic laryngo-
plasty for reconstruction of large laryngotracheal defects in
dogs. Laryngoscope. 1986;96:1154-8.

(20]

(21]

(22]

(23]

[24

[25]

Laryngeal myxosarcoma dog =— 19

Eliachar I, Roberts JK, Hayes JD, Levin HL, Tucker HM.
Laryngotracheal reconstruction: Sternohyoid myocutaneous
rotary door flap. Arch Otolaryngol. 1987;113:1094-7.

Newell SM, Mahaffey MB, Roberts RE, Patricia Garcia A,
Stampley AR. Laryngeal adenocarcinoma in a dog. Vet Radiol
Ultrasound. 1994;35:217-20.

Maitz CA, Robinson KL. Use of an electronic brachytherapy
surface applicator to treat an epiglottal fibrosarcoma in a dog.
Vet Rad Ultrasound. 2017;58:E45-8.

Obid R, Redlich M, Tomeh C. The treatment of laryngeal cancer.
Oral Maxillofac Surg Clin N Am. 2019;31:1-11.

Occhipinti LL, Hauptman JG. Long-term outcome of permanent
tracheostomies in dogs: 21 cases (2000-2012). Can Vet ).
2014;55:357-60.

Grimes JA, Davis AM, Wallace ML, Sterman AA, Thieman-
Mankin KM, Lin S, et al. Long-term outcome and risk

factors associated with death or the need for revision
surgery in dogs with permanent tracheostomies. JAVMA.
2019;254:1086-93.



	1 Introduction
	1.1 Case history
	1.2 Outcome and follow-up

	2 Discussion
	3 Conclusion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 600
  /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 (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


