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Abstract

Photodynamic therapy (PDT) - the fourth modality - has been successfully used in the management of early and
advanced pathologies of the head and neck. We studied the effect of this modality on a giant solitary neurofibroma
of the neck. A 70-year-old Caucasian female presented with left neck pain and disfigurement associated with slight
shortness of breath and dysphagia. Examination revealed a large mass in the neck with no neurovascular
compromise. Magnetic resonance imaging (MRI) reported a heterogeneously enhancing mass extending from the
left angle of the mandible to the base of the neck. A core biopsy was performed and histopathological examination
revealed a disorganised array of peripheral nerve fascicles. The patient elected to receive photodynamic therapy as
the primary intervention. The multi-disciplinary meeting approved the treatment plan. The photosensitizing agent
was mTHPC (0.15 mg/kg), which was systemically administered 96-hours prior to ultrasound (US)-guided light
delivery to the mass, which was undertaken under general anaesthesia. Recovery was uneventful.Post-PDT follow-up
showed that the patient’s pain, dysphagia and shortness of breath issues had improved. The disfigurement of the
neck caused by the mass was no longer a problem. Three months post-PDT, MRI revealed a significant reduction in
the neurofibroma size. PDT was proven as a successful primary intervention for this pathology. However, higher
evidence-based studies are required before this therapy can be proposed as a replacement to any of the other
conventional therapies.

Introduction
Neurofibroma is a rare benign tumour arising from
nerves that is composed of Schwann cells, perineural
cells and fibroblasts. Neurofibromas may present either
as solitary lesions or as part of a syndrome, i.e. neuro-
fibromatosis or von Recklinghausen's disease of the skin
(NF-1) [1-4].
The aetiology behind solitary neurofibroma is still un-

known. Marocchio et al. [1] considered solitary neuro-
fibroma to be hyperplastic hamartomatous malformations
rather than neoplastic. Anatomically, neck neurofibromas
are relatively rare, with slow painless growth. Neurofibro-
mas are usually treated by excision, especially when they
are symptomatic (i.e. pain causing swallowing or breathing
problems) or disfiguring.
Photodynamic therapy (PDT) has been applied in the

management of superficial and deep pathologies

involving the head and neck [5-11]. PDT has been suc-
cessful in managing superficial diseases such as oral pre-
malignant disorders and early (T1/T2) oral cancer [12-
14]. Successful applications were also reported in the
management of nasopharyngeal carcinoma [15,16],
tongue base carcinoma [17-19], subglottic carcinoma
[20], vascular anomalies [5,10,21-23], sarcomas [5,10,24],
pericarotid disease [25], metastatic disease to the orofa-
cial region [26], mantle lymphoma [27] and Kimura dis-
ease [28]. The advancement in photodynamic
applications suggests that PDT may be more effective
when combined with other modalities, (i.e. photochem-
ical internalization [29-33]. Optical diagnostics (i.e. op-
tical coherence tomography) can be used to guide PDT
therapy and assess outcome especially when it comes to
superficial tissue disease, (i.e. skin cancer) [34].
In this case study, we describe an unusual case of soli-

tary neurofibroma of the neck without the stigmas of
NF-1, which was treated with US-guided interstitial
PDT.
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Case study
A 70-year-old Caucasian female presented to the UCLH
Head and Neck Unit, London, with a large left neck
mass. Pain and disfigurement were the major complaints.
The pain itself was described as sharp, radiating to the
right ear and exacerbated by turning the head to the
right. The mass had been increasing in size over the last
year and causing significant disfigurement to the left side
of the neck. Other complaints included slight shortness
of breath, mainly on exertion, and mild dysphagia. The
patient's medical history included congestive heart
failure.
Clinical examination revealed a large mass of the left

neck, which was slightly mobile but fixed to deeper tis-
sue with no ulceration of the overlying skin and no
transillumination. There was no neurovascular com-
promise and examination of the cranial nerves in the
area was unremarkable.
Magnetic resonance imaging (MRI) reported a

12 × 12 × 5 cm heterogeneously enhancing mass in the
left base of neck, extending from the left angle of the
mandible to the base of neck. There was invasion of the
surrounding structures, including the sternocleidomas-
toid muscle. However, there was no invasion of neigh-
bouring vascular structures. A surgical core biopsy was
performed under general anaesthesia. Histopathological
assessment revealed a submucosal nodular proliferation
that consisted of a disorganised array of peripheral nerve
fascicles. Within the fascicles, individual nerve fibres
were splayed apart by an increased endoneural matrix.
Surgical excision was initially offered as it represents

the gold-standard treatment, but the patient requested
an alternative less-invasive therapy. Following the multi-
disciplinary meeting (MDM), the patient was offered US-
guided photodynamic therapy using mTHPC as the
photosensitizing agent.
The patient was sensitized 96-hours prior to light de-

livery by the photosensitive agent mTHPC 0.15 mg/kg.
The agent was administered intravenously and the pa-
tient instructed to remain in a dimly lit room until the
day of the procedure (light delivery).
Intra-operatively, an US scan of the area was per-

formed to assess the centre and periphery of the lesion,
as well as its involvement with any neurovascular struc-
tures or hollow organs. Spinal needles were then fed into
the tumour under US-guidance. Optical fibres were then
inserted through the needles and allowed to protrude by
2-3 mm to deliver maximum light to the abnormal tis-
sue. As the diameter of necrosis post-PDT does not ex-
ceed 1 cm, the needles were pulled back 1 cm at a time
to allow treatment of the whole tumour mass. The total
energy delivered per port was 20 J/cm2 (Figure 1).
Pain, with slight dysphagia and odynophagia were the

main issue in the immediate post-PDT phase. The pain
was manageable by simple analgesics and settled com-
pletely within 5–7 days.
Post-PDT follow-up showed that the patient’s pain,

dysphagia and shortness of breath issues had been
improved. The disfigurement of the neck caused by the
mass was no longer evident. Three months post-PDT,
MRI revealed a significant reduction in the neurofibroma
size (Figure 2). The patient is now four years post-inter-
vention and continues to complain of no quality of life
issues.

Discussion
The gold-standard treatment for neurofibromas continues
to be surgery. In the head and neck, this often presents a
challenge because complete excision of these benign
tumours may result in greater morbidity due to the com-
plicated anatomy. In some cases, complete excision may
require sacrifice of the cranial nerves, causing significant
functional and loco-regional deficits, or result in substan-
tial cosmetic deformity. Subtotal resection may allow
reduced morbidity but inevitably leads to recurrence [1-4].
There have been very few alternatives to surgery.

Radiotherapy is often not feasible when dealing with a
diffuse form of the disease. For solitary plexiform neuro-
fibroma of the head and neck, however, radiotherapy
may have a role in shrinking these lesions and control-
ling their growth. Intensity-modulated radiotherapy was
shown to be effective in controlling extensive or recur-
rent juvenile angiofibroma [2].
Our patient had a lesion causing refractory pain, dys-

phagia and some breathing problems, especially on exer-
tion. Although resection has been the treatment of
choice for these lesions, PDT was employed due to the
patient’s choice. PDT led to significant reduction in the
lesion size after only one round of treatment. This has
led to complete symptoms resolution with no morbidity.
Successful treatment of these lesions does not require a
complete PDT response and the possibility remains that
a further round of PDT could be employed, especially in
the case of regrowth and recurrence of symptoms.
We believe that the application of three-dimensional

PDT can be instrumental in eliminating disease and
reduces the chances of recurrence. The aim here was to
ensure that the disease margins are dealt with and noth-
ing gets missed. With regards to neurofibromas, due to
the non-malignant nature of the disease, shrinkage and
control of disease progression and symptoms may be sat-
isfactory to the patient and also avoid exposing the pa-
tient to a major and sometimes disfiguring surgery.
Although the patient continues to be symptom-free after

four years since intervention, continuous surveillance is
recommended due to the small risk of malignant trans-
formation. This has been reported to occur infrequently
with acoustic neuromas treated with radiotherapy [3,4].



Figure 2 Axial MRI scanning of neurofibroma of the neck. A: Baseline MRI showing a large lesion of the left neck compressing the nearby
hollow organs, causing a slight breathing and swallowing compromise. B and C: three months post-PDT scans, slightly upper and lower to the
pre-PDT scan level, showing significant shrinkage with an increase in airway patency.

Figure 1 PDT of neurofibroma. A: Intra-operative image showing the large mass of the left neck. B: Intra-operative ultrasonography assessing the
centre and periphery of the lesion as well as any neurovascular involvement or involvement of hollow organs. C and D: On-table US images showing
the neurofibroma and its boundaries. E: Needle insertion into lesion prior to fibre insertion. F and G: light delivery to initiate the photochemical reaction.
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Conclusion
Solitary plexiform neurofibromas of the head and neck oc-
curring outside the setting of NF-I are rare. Because of the
infiltrative quality of these lesions, complete surgical excision
can be difficult and may result in significant morbidity. PDT
has been used successfully to treat similar benign tumours of
the head and neck. Current state-of-the-art PDT techniques,
which can limit harmful effects to surrounding normal struc-
tures, provide a viable therapeutic option in cases where
complete excision poses an unjustifiably high risk of morbid-
ity. This case study showed that PDT was effective in shrink-
ing the neurofibroma and controlling its progression leading
to symptom control and no morbidity.

Consent
Written informed consent was obtained from the patient for
publication of this case study and accompanying images. A
copy of the written consent is available for review by the
Editor-in-Chief of this journal.

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

Authors’ contributions
ZH, WJ, RA and CH contributed to conception and design, carried out the
literature research, manuscript preparation and manuscript review. All authors
have read and approved the final version of the manuscript.

Author details
1Department of Oral and Maxillofacial Surgery, School of Dentistry, Al-Yarmouk
University College, Baghdad, Iraq. 2Unit of Oral and Maxillofacial Surgery, UCL
Eastman Dental Institute, London, UK. 3Department of Oral and Maxillofacial
Surgery, University of Mosul, Mosul, Iraq. 4Department of Surgery, UCL Medical
School, London, UK. 5Leeds Institute of Molecular Medicine, University of Leeds,
Leeds, UK. 6Department of Surgery, AL-Yarmouk University College, Baghdad, Iraq.
7UCLH Head and Neck Centre, Euston Street, London, United Kingdom.

Received: 30 May 2012 Accepted: 31 May 2012
Published: 6 June 2012

References
1. Marocchio LS, Oliveira DT, Pereira MC, Soares CT, Fleury RN: Sporadic and

multiple neurofibromas in the head and neck region: a retrospective
study of 33 years. Clin Oral Investig 2007, 11(2):165–169.

2. Kuppersmith RB, Teh BS, Donovan DT, Mai WY, Chiu JK, Woo SY, Butler EB:
The use of intensity modulated radiotherapy for the treatment of
extensive and recurrent juvenile angiofibroma. Int J Pediatr
Otorhinolaryngol 2000, 52(3):261–268.

3. Shin M, Ueki K, Kurita H, Kirino T: Malignant transformation of a vestibular
schwannoma after gamma knife radiosurgery. Lancet 2002, 360:309–310.

4. Hanabusa K, Morikawa A, Murata T, Taki W: Acoustic neuromas with
malignant transformation. Case report. J Neurosurg 2001, 95:518–521.

5. Jerjes W, Upile T, Hamdoon Z, Nhembe F, Bhandari R, Mackay S, Shah P,
Mosse CA, Brookes JA, Morley S, Hopper C: Ultrasound-guided
photodynamic therapy for deep seated pathologies: prospective study.
Lasers Surg Med 2009, 41(9):612–621.

6. Jerjes W, Upile T, Betz CS, El Maaytah M, Abbas S, Wright A, Hopper C: The
application of photodynamic therapy in the head and neck. Dent Update
2007, 34(8):478–480.

7. Sharwani A, Jerjes W, Hopper C, Lewis MP, El-Maaytah M, Khalil HS, Macrobert AJ,
Upile T, Salih V: Photodynamic therapy down-regulates the invasion
promoting factors in human oral cancer. Arch Oral Biol 2006, 51(12):1104–1111.

8. Jerjes W, Upile T, Abbas S, Hopper C: Photodynamic therapy role in the
premalignancy/ malignancy of the head and neck. Oncology News 2008, 2
(5):8–10.
9. Jerjes W, Upile T, Abbas S, Vincent A, Hopper C: The developing role of
photodynamic therapy in multidisciplinary oncological care. Oncology
News 2008, 3(3):12–15.

10. Jerjes W, Upile T, Alexander Mosse C, Hamdoon Z, Morcos M, Morley S,
Hopper C: Prospective evaluation of 110 patients following ultrasound-
guided photodynamic therapy for deep seated pathologies.
Photodiagnosis Photodyn Ther 2011, 8(4):297–306.

11. Jerjes W, Upile T, Akram S, Hopper C: The surgical palliation of advanced
head and neck cancer using photodynamic therapy. Clin Oncol (R Coll
Radiol) 2010, 22(9):785–791.

12. Jerjes W, Hamdoon Z, Hopper C: Photodynamic therapy in the
management of potentially malignant and malignant oral disorders.
Head Neck Oncol 2012, 4(1):16.

13. Jerjes W, Upile T, Hamdoon Z, Mosse CA, Akram S, Hopper C:
Photodynamic therapy outcome for oral dysplasia. Lasers Surg Med 2011,
43(3):192–199.

14. Jerjes W, Upile T, Hamdoon Z, Alexander Mosse C, Morcos M, Hopper C:
Photodynamic therapy outcome for T1/T2 N0 oral squamous cell
carcinoma. Lasers Surg Med 2011, 43(6):463–469.

15. Wildeman MA, Nyst HJ, Karakullukcu B, Tan BI: Photodynamic therapy in
the therapy for recurrent/persistent nasopharyngeal cancer. Head Neck
Oncol 2009, 1:40.

16. Abbas S, Jerjes W, Upile T, Vaz F, Hopper C: The palliative role of PDT in
recurrent advanced nasopharyngeal carcinoma: Case series.
Photodiagnosis Photodyn Ther 2012, 9(2):142–147.

17. Jerjes W, Upile T, Hamdoon Z, Abbas S, Akram S, Mosse CA, Morley S,
Hopper C: Photodynamic therapy: The minimally invasive surgical
intervention for advanced and/or recurrent tongue base carcinoma.
Lasers Surg Med 2011, 43(4):283–292.

18. Osher J, Jerjes W, Upile T, Hamdoon Z, Morley S, Hopper C: Adenoid cystic
carcinoma of the tongue base treated with ultrasound-guided interstitial
photodynamic therapy: a case study. Photodiagnosis Photodyn Ther 2011, 8
(1):68–71.

19. Jerjes W, Upile T, Radhi H, Hopper C: Photodynamic therapy and end-stage
tongue base cancer: short communication. Head Neck Oncol 2011, 3:49.

20. Nhembe F, Jerjes W, Upile T, Hamdoon Z, Vaz F, Hopper C: Subglottic
carcinoma treated with surgery and adjuvant photodynamic therapy.
Photodiagnosis Photodyn Ther 2010, 7(4):284–287.

21. Jerjes W, Upile T, Hamdoon Z, Mosse CA, Akram S, Morley S, Hopper C:
Interstitial PDT for vascular anomalies. Lasers Surg Med 2011, 43(5):357–365.

22. Shah P, Jerjes W, Upile T, Hopper C: The effective management of a leg
hemangioma using ultrasound-guided interstitial photodynamic therapy.
Photodiagnosis Photodyn Ther 2010, 7(3):201–203.

23. Hamdoon Z, Jerjes W, Upile T, Akram S, Hopper C: Cystic hygroma treated
with ultrasound guided interstitial photodynamic therapy: case study.
Photodiagnosis Photodyn Ther 2010, 7(3):179–182.

24. Nhembe F, Jerjes W, Upile T, Hamdoon Z, Hopper C: Chondrosarcoma of
the hyoid treated with interstitial photodynamic therapy: case study.
Photodiagnosis Photodyn Ther 2009, 6(3–4):235–237.

25. Hamdoon Z, Jerjes W, Upile T, Hoonjan P, Hopper C: Endoluminal carotid
stenting prior to photodynamic therapy to pericarotid malignant disease:
technical advance. Photodiagnosis Photodyn Ther 2010, 7(2):126–128.

26. Hamdoon Z, Jerjes W, Upile T, Akram S, Hopper C: Metastatic renal cell
carcinoma to the orofacial region: A novel method to alleviate
symptoms and control disease progression. Photodiagnosis Photodyn Ther
2010, 7(4):246–250.

27. Hamdoon Z, Jerjes W, Upile T, Osher J, Hopper C: Lacrimal gland mantle
lymphoma treated with photodynamic therapy: overview and report of a
case. Photodiagnosis Photodyn Ther 2010, 7(2):129–133.

28. Abbas S, Jerjes W, Upile T, Vincent A, Hopper C: Treatment of Kimura
disease with photodynamic therapy: a case study. Photodiagnosis
Photodyn Ther 2012, 9(1):83–86.

29. Jerjes W, Upile T, Radhi H, Hopper C: Photodynamic therapy vs.
photochemical internalization: the surgical margin. Head Neck Oncol 2011,
22(3):53.

30. Jerjes W, Upile T, Berg K, Mosse CA, Høgset A, Hamdoon Z, Austwick M,
Carnell D, Bown S, Hopper C: Phase I Amphinex-Bleomycin Clinical
Photochemical Internalization Trial: breakthrough report. Br J Oral
Maxillofac Surg 2010, 48:S29–S30.

31. Jerjes W, Mosse C, Hamdoon Z, Carnell D, Berg K, Høgset A, Hopper C:
Photochemical internalization. Head Neck Oncol 2010, 2(Suppl 1):O44.



32. Jerjes W, Upile T, Mosse C, Austwick M, Hamdoon Z, Carnell D, Berg K,
Høgset A, Bown SG, Hopper C: Photochemical internalization. Proceedings
of SPIE 2010, 7548:C-180.

33. Jerjes WK, Berg K, Hamdoon Z, Mosse CA, Høgset A, Bown SG, Carnell D,
Hopper C: Phase I Amphinex-Bleomycin clinical photochemical
internalization trial. Proceedings of SPIE 2011, 7883:C-153.

34. Hamdoon Z, Jerjes W, Upile T, Hopper C: Optical coherence tomography-
guided photodynamic therapy for skin cancer: case study. Photodiagnosis
Photodyn Ther 2011, 8(1):49–52.

doi:10.1186/1758-3284-4-30
Cite this article as: Hamdoon et al.: Solitary giant neurofibroma of the
neck subjected to photodynamic therapy: case study. Head & Neck
Oncology 2012 4:30.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Hamdoon et al. Head & Neck Oncology 2012, 4:30 Page 5 of 5
http://www.headandneckoncology.org/content/4/1/30


	Abstract
	Introduction
	Case study
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors' contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice




