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Abstract The purpose of this is case-based review is to
report a series of patients with rheumatoid arthritis who
developed stridor and highlight this potentially life-
threatening manifestation of the disease. We report three
cases from the Rheumatology Department of University
College Hospital, London and review the literature on the
prevalence, clinical presentation, histopathological features
and treatment of laryngeal involvement in rheumatoid
arthritis. In two patients, emergency tracheostomy was
necessary to maintain a patent airway. One patient
improved with systemic corticosteroids without the need
for surgical intervention. All patients were seropositive with
anti-CCP antibodies and had long-standing erosive disease.
Stridor in patients with rheumatoid arthritis is typically due
to arthritis of the cricoarytenoid joints leading to fixation of
the vocal cords in a midline position. Cricoarytenoid joint
arthritis may be acute, chronic, or acute-on-chronic.
Emergency tracheostomy may be life-saving in cases of
acute stridor. Cricoarytenoid inflammation and airway
compromise may respond to local or systemic corticoste-
roid therapy. Other causes of vocal cord paresis in
rheumatoid arthritis include ischaemic neuropathy of the
recurrent laryngeal and vagus nerves due to vasculitis or
cervicomedullary compression due to rheumatoid involve-
ment of the cervical spine.
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Introduction

Laryngeal stridor is an uncommon but potentially life-
threatening complication of rheumatoid arthritis (RA).
Prompt recognition of stridor and early involvement of
anaesthetic and otolaryngology specialists with a view to
tracheostomy can be life-saving. We aim to increase
awareness of this condition among rheumatologists, otolar-
yngologists and emergency physicians.

Methods

We report three patients with RA (under the care of the
Rheumatology Department of University College Hospital,
London) who developed stridor. We review the literature on
the prevalence, clinical presentation, histopathological
features and treatment of laryngeal involvement in RA.

Results

Case 1

Patient 1 was a 50-year-old man with a 12-year history of
erosive RA with nodules, complicated by episcleritis and
scleromalacia. Rheumatoid factor (RF) and anti-cyclic
citrullinated peptide (CCP) antibodies were positive. He
also had steroid-induced diabetes. He presented with acute
respiratory distress and inspiratory stridor. He reported a 3-
day history of sore throat and increasing dyspnoea, which
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was worse at night and when lying flat. His wife had
noticed snoring. He was taking prednisolone 25 mg
daily, gliclaside, omeprazole, alendronic acid, folic acid
and ibuprofen. He had received rituximab 3 months prior
to this presentation. At a clinic visit shortly before this
presentation, his RA was active, with erythrocyte
sedimentation rate (ESR) of 45 mm/h and C-reactive
protein (CRP) of 20 mg/L. Previous treatments had
included methotrexate, leflunomide, hydroxychloroquine,
etanercept, and adulimumab.

The patient was given intravenous dexamethasone and
adrenaline nebulisers, but deteriorated and so was intubated
and ventilated. Rigid bronchoscopy showed bilateral
impairment of vocal cord abduction, ulceration of the vocal
cords and marked swelling of the aryepiglottic folds. An
emergency tracheostomy was performed. Computed to-
mography (CT) of the neck and thorax showed lower lobe
consolidation in the right lung, but no abnormality in
supraglottic region or at level of cords. Vocal cord biopsy
revealed inflammation and ulceration of the mucosa, no
organisms on Gram staining, and no features of vasculitis
or malignancy.

Repeat laryngoscopy 2 months later showed persistent
supraglottic swelling and arytenoid oedema compromising
the airway. Twenty months after the original presentation,
the tracheostomy was removed. Further laryngoscopy
showed normal vocal cord movements and minimal
arytenoid swelling. The patient’s voice was reasonable
and he was able to eat and drink normally.

Case 2

Patient 2 was a 75-year-old woman with a 40-year history
of erosive RA and secondary Sjögren’s syndrome, for
which she took methotrexate 15 mg weekly. RF and anti-
CCP antibodies were positive. She reported a 2-year history
of progressive dyspnoea, cough and increasingly hoarse
voice. The latter was worse in the evenings and caused her
considerable distress. Examination revealed inspiratory
stridor. There was chronic severe deformity of her peripheral
joints but no active synovitis. ESR was 22 mm/h and CRP
<5 mg/L. A flow–volume loop revealed extra-thoracic large
airway obstruction (see Fig. 1). CT of her thorax demon-
strated minor bronchiectasis only. Laryngoscopy showed the
left vocal cord fixed in adduction and significant reduction
of right vocal cord abduction.

She underwent laser arytenoidectomy using a flexible
bronchoscope as her severe hand arthritis precluded self-
management of a tracheostomy. The procedure was
complicated by post-operative swelling of the glottis
leading to type 2 respiratory failure, necessitating an
emergency tracheostomy. She was decannulated 10 days
later. However, over the next 2 months, she once again

developed worsening stridor. A permanent tracheostomy
was performed and fitted with a speaking valve. She
subsequently remained free of upper airway symptoms.
Her tracheostomy is managed with the help of full-time
home carers.

Case 3

Patient 3 was a 75-year-old woman with RA diagnosed
9 years earlier. RF and anti-CCP antibodies were positive.
She presented with dysphonia, dysphagia, mild dyspnoea,
and 10 kg of weight loss over the previous month. Her
arthritis had initially been well controlled on gold injec-
tions, but 10 months prior to presentation became active.
However, she defaulted from follow-up and discontinued
gold. On admission, she was cachectic, bed-bound, and
unable to vocalise. She was febrile with crackles at the right
lung base. There was a widespread vasculitic rash with
small digital infarcts, ulceration over her sacrum and
ankles, and a symmetrical deforming polyarthropathy but
no active synovitis (Fig. 2a, b). ESR was 126 mm/h and
CRP was 212 mg/L. Three sets of blood cultures, hepatitis
B and C serology, ANCA, ANA, and ENA were all
negative. A transthoracic echocardiogram showed no
vegetations. A skin punch biopsy was consistent with
rheumatoid vasculitis. A chest radiograph showed right
basal opacification. CT of her neck/chest/abdomen showed
right basal consolidation in keeping with aspiration pneu-
monia, but no evidence of a neoplasm. Larynoscopy
revealed bilateral paresis of the vocal cords.

She was given intravenous antibiotics, and feeding was
commenced via a nasogastric tube. She had already been
commenced on prednisolone 30 mg daily by the acute
medical team for a presumptive diagnosis of chronic
obstructive pulmonary disease in view of breathlessness
and ‘wheeze’. Her prednisolone dose was increased to
40 mg daily. The rash resolved over the next 7 days. Over
the next 2 weeks, her vocal cord palsy improved. She was
able to talk and eat normally and could mobilise.

Discussion

We report three patients with RA presenting with stridor
due to bilateral vocal cord paresis. Patient 1 presented with
acute onset stridor and life-threatening airway compromise
necessitating tracheostomy. The onset of symptoms in the
other two cases was more insidious, although patient 2
ultimately required a permanent tracheostomy and patient 3
developed aspiration pneumonia. All patients were sero-
positive with anti-CCP antibodies and had erosive disease.

Laryngeal stridor is an uncommon but well-described
complication of RA. Although described as long ago as
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1880 [1], it received closer attention in the 1950s and 1960s
[2–4]. Most cases are due to cricoarytenoid joint arthritis.
The cricoarytenoid joint (CAJ) is diarthrodial, with a
ligamentous capsule lined by synovium. Muscles, innervated
by the recurrent laryngeal nerve branch of the vagus nerve,
acting on the joint adduct and abduct the vocal cords.
Therefore, either acute inflammation or chronic ankylosis of
the joint can impair vocal cord movement. Symptoms vary
according to whether there is unilateral or bilateral cricoar-
ytenoid involvement and on the position in which the vocal
cords become fixed. Typical symptoms of CAJ arthritis
include hoarseness, dyspnoea, dysphagia, odynophagia, pain
radiating to the ears, and fullness in the throat, particularly
when swallowing or speaking [4]. When there is bilateral
CAJ involvement and the cords become fixed in an adducted
position, life-threatening acute airway obstruction can
rapidly occur.

In less acute cases where the airway is not immediately
threatened and the patient presents with mild exertional
dyspnoea without stridor evident at rest, pulmonary function
testing may point to the diagnosis. Bilateral paralysis of the
vocal cords produces characteristic changes in the flow–
volume loop (Fig. 1). Extra-thoracic airway obstruction is
suggested by a forced expiratory flow at 50% lung volume/
forced inspiratory flow at 50% lung volume greater than
one, or forced expiratory volume in 1 second/peak
expiratory flow rate greater than 10 ml/l/min [5].

Series from the 1960s suggested that CAJ arthritis was
under-recognised. Montgomery found laryngeal involvement

in 26 of 100 RA patients [6]. Bienstock et al. investigated 64
RA patients, none of whom had presented with symptoms of
CAJ arthritis [7]. On direct questioning, 27% had symptoms
suggesting cricoarytenoid involvement. Seventeen percent
had laryngoscopic signs of cricoarytenoid involvement.
Grossman et al. found that 17 of 55 RA patients had
laryngeal symptoms. Eighteen had signs of CAJ arthritis on
mirror exam, of whom half were asymptomatic [8]. Erosions
of the CAJs were demonstrated by low-dose radiography in
45% of RA patients [9].

Generally, stridor due to CAJ arthritis develops late in
the course of RA, as in our three patients. The peripheral
joint examination usually reveals significant deformity but
there may be little active disease, as in patients 2 and 3 [4].
Some cases of stridor in rheumatoid patients appear to have
been precipitated by upper respiratory tract infection.
Presumably, in such cases, the increase in soft tissue
inflammation is sufficient to close an already compromised
airway. Kolman reported a patient with RA who developed
stridor due to vocal cord palsy following extubation, treated
successfully with tracheostomy [10].

In most reported cases, CAJ arthritis was diagnosed
clinically. However, distinguishing vocal cord immobility
due to CAJ arthritis from a recurrent laryngeal nerve palsy
can be difficult. Laryngoscopic signs of acute CAJ
inflammation include erythema and tense swelling of the
aryepiglottic folds, and oedematous true and false cords, as
in patient 1. However, these signs may be absent in chronic
CAJ arthritis. Fixation of the joints favours CAJ arthritis

Fig. 1 Flow–volume loop
showing extra-thoracic large
airways obstruction in patient 2
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over a nerve palsy. However, disuse fixation of the CAJs
can occur with long-standing nerve palsies. Bowing of the
vocal cords during inspiration (due to abductors attempting
to pull the cords laterally) is a sign that can distinguish CAJ
arthritis from laryngeal nerve palsy [4, 11]. EMG has been
used to distinguish denervation of the vocal cords from
other causes of vocal cord immobility [11, 12]. CT may be
helpful in identifying CAJ arthritis. Of note, only patient 1
had both active peripheral joint disease and laryngoscopic
signs of acute CAJ inflammation; both these features were
absent in patients 2 and 3.

Darke et al. described five RA patients with laryngeal
stridor, of whom four required tracheostomy [13]. In three
cases, laryngoscopy revealed bilateral abductor muscle
paralysis. Necroscopy was performed on two of these three.
In one patient, the CAJs were entirely normal. In the other,
the CAJ synovium was thickened and chronically inflamed,
but the joints were freely mobile. However, in both patients,
there was severe demyelination and degeneration of the
recurrent laryngeal and vagus nerves with neural atrophy of
the laryngeal muscles. In one patient, this was accompanied

by gross obliterative arteritis of the vasa vasorum. Thus,
ischaemic neuropathy due to arteritis as part of the
rheumatoid process may account for vocal cord abductor
muscle paresis in some cases.

Other post-mortem series have not reproduced these
findings. Bienstock et al. found typical rheumatoid changes
at the cricoarytenoid joints in all seven RA patients who
underwent autopsy in their series [7]. Histopathological
changes included synovial proliferation, pannus, and
destruction of the articular cartilage. One patient had a
rheumatoid nodule in muscle adjacent to the cricoarytenoid
joint. Montgomery described two RA patients with stridor
who underwent necroscopy; both had marked CAJ inflam-
mation [4]. Grossman et al. found that five of 11
consecutive RA patients had CAJ involvement at autopsy
[8]. Only two of five were symptomatic, indicating that
even advanced CAJ arthritis can be clinically silent.

Erb et al. described a rheumatoid patient with dysphagia
and stridor requiring emergency tracheostomy [14]. The
patient had a large inflammatory laryngeal mass compro-
mising the laryngeal lumen and destroying the adjacent
cartilage. Biopsies showed chronic inflammatory synovitis
and confluent rheumatoid nodules. Cervicomedullary com-
pression due to rheumatoid involvement of the cervical
spine is an uncommon and easily overlooked cause of vocal
cord palsy [15]. Laryngeal amyloidosis is another rare
cause of stridor in RA [16].

Prompt recognition of stridor is essential. Stridor is often
misdiagnosed as asthma or chronic obstructive pulmonary
disease [5], as initially occurred in case 3. However, careful
examination reveals that the stridor is inspiratory whereas
the wheeze of obstructive airways disease is predominantly
expiratory. If the airway is severely compromised, endotra-
cheal intubation may be attempted but is often difficult. In
such cases, tracheostomy can be life-saving [5, 13, 17–19],
as in case 1. Subsequent decannulation may be possible if
CAJ inflammation responds to treatment and vocal cord
mobility improves. However, patients may function well
with a permanent tracheostomy [18], as patient 2 did.

When the airway compromise is less critical, as in case
3, tracheostomy may be avoided and conservative measures
attempted. Successful treatment of stridor due to CAJ
arthritis with systemic corticosteroids as occurred with
patient 3 has been described [2, 20]. Habib et al. reported
injection of the CAJ with depomedrone allowing subse-
quent successful removal of a tracheostomy [21]. This
cannot be attempted in a patient without a tracheostomy as
it may lead to further swelling and fatal airway obstruction.
Arytenoidectomy, as in patient 2, sometimes accompanied
by vocal cord lateralisation procedures, has been used [4].

In conclusion, upper airway obstruction due to vocal cord
paresis is an unusual complication of RA. It typically occurs in
long-standing disease [7], usually due to involvement of the

Fig. 2 a and b Photographs of patient 3’s hands revealing rheumatoid
deformity and vasculitic rash
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cricoarytenoid joints by the rheumatoid process. CAJ
involvement may be asymptomatic for many years before
presenting acutely as stridor. Prompt recognition of stridor is
essential, and early involvement of anaesthetic and otolar-
yngology specialists with a view to tracheostomy can be life-
saving. Laryngoscopy should be considered as part of the
investigation of RA patients with stridor, or breathing
difficulties where other causes have been excluded. It is
likely that the incidence of CAJ arthritis will decline as better
control of RA is achieved with the early aggressive use of
standard DMARDs and biological therapies.

Disclosures None

References

1. Mackenzie M (1880) Manual of diseases of throat, nose, larynx,
trachea, oesophagus, nose and nasopharynx. William Wood & Co,
New York, p 347

2. Baker OA, Bywaters EG (1957) Laryngeal stridor in rheumatoid
arthritis due to crico-arytenoid joint involvement. Br Med J 1:1400

3. Copeman WSC (1957) Rheumatoid arthritis of the crico-arytenoid
joints. Br Med J 1:1398–1399

4. Montgomery WW (1963) Cricoarytenoid arthritis. Laryngoscope
73:801–836

5. Bossingham DH, Simpson FG (1996) Acute laryngeal obstruction
in rheumatoid arthritis. BMJ 312:295–296

6. Lofgren RH, Montgomery WW (1962) Incidence of laryngeal
involvement in rheumatoid arthritis. New Engl J Med 267:193–195

7. Bienenstock H, Ehlrich GE, Freyberg RH et al (1963) Rheuma-
toid arthritis of the cricoarytenoid joint; a clinicopathological
study. Arthritis Rheum 6:48–66

8. Grossman A, Martin JR, Root HS (1961) Rheumatoid arthritis of
the cricoarytenoid joint. Laryngoscope 71:530–544

9. Jurik AG, Pedersen U (1984) Rheumatoid arthritis of the
cricoarytenoid and cricothyroid joints. A radiological and clinical
study. Clin Radiol 35:233–236

10. Kolman J, Morris I (2002) Cricoarytenoid arthritis: a cause of
acute upper airway obstruction in rheumatoid arthritis. Can J
Anaesth 49:729–732

11. Beckman M, Wallen E (1964) Rheumatoid arthritis of the larynx.
Acta Anaesthesiol Scand 8:107–114

12. Kumai Y, Murakami D, Masuda M, Yumoto E (2007) Arytenoid
adduction to treat impaired adduction of the vocal fold due to
rheumatoid arthritis. Auris Nasus Larynx 34:545–548

13. Darke CS, Wolman L, Young A (1958) Laryngeal stridor in
rheumatoid arthritis. Br Med J 1:1279–1282

14. Erb N, Pace AV, Delamere JP, Kitas GD (2001) Dysphagia and
stridor caused by laryngeal rheumatoid arthritis. Rheumatol Oxf
40:952–953

15. Thompson Link D, McCaffrey TV, Krauss WE, Link MJ,
Ferguson MT (1998) Cervicomedullary compression: an unrec-
ognized cause of vocal cord paralysis in rheumatoid arthritis. Ann
Otol Rhinol Laryngol 107:462–471

16. Watkinson JC (1996) Stridor in rheumatoid arthritis may be
caused by laryngeal amyloidosis. BMJ 312:1227

17. Asher R (1964) Rheumatoid arthritis with laryngeal stridor. Proc
R Soc Med 57:333

18. McGeehan DF, Crinnion JN, Strachan DR (1989) Life-threatening
stridor presenting in a patient with rheumatoid involvement of the
larynx. Arch Emerg Med 6:274–276

19. Ten Holter JB, Van Buchem FL, Van Beusekom HJ (1988)
Cricoarytenoid arthritis may be a case of emergency. Clin
Rheumatol 7:288–290

20. Jurik AG, Pedersen U, Nøorgård A (1985) Rheumatoid arthritis of
the cricoarytenoid joints: a case of laryngeal obstruction due to
acute and chronic joint changes. Laryngoscope 95:846–848

21. Habib MA (1977) Intra-articular steroid injection in acute
rheumatoid arthritis of the larynx. J Laryngol Otol 91:909–910

Written consent has been obtained from all patients to publish the
above case descriptions.

Clin Rheumatol (2011) 30:723–727 727


	Three cases of rheumatoid arthritis with laryngeal stridor
	Abstract
	Introduction
	Methods
	Results
	Case 1
	Case 2
	Case 3

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


