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Recurrent laryngeal nerve
monitoring by flexible
laryngoscopy during thyroid
radiofrequency ablation in the
awake patient
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Objective: Although radiofrequency ablation (RFA) is a safe and effective non-

surgical treatment for benign thyroid nodules, injury to the recurrent laryngeal

nerve (RLN), is a potential and feared complication. Intermittent voice checks

have been proposed to monitor vocal cord (VC) function during RFA, but such

assessment is highly subjective and effort-dependent.

Methods: We are here reporting the methodological use of flexible

laryngoscopy (FL) for VC monitoring during bilateral thyroid RFA treatment.

The patient, a 35-year-old woman, was referred to the Endocrinology Unit for

subclinical hyperthyroidism due to bilateral autonomously functioning

thyroid nodules.

Results: At the end of the treatment of the first nodule, the FL performed by an

otorhinolaryngologist specialist allowed evaluating VC function and ruling out

possible paralysis before proceeding with the contralateral RFA treatment. The

patient was awake during the entire procedure and well tolerated the

laryngoscopic examination. The TSH serum evaluations performed one month

and 9 months after the procedure assessed an euthyroid state (TSH 3.2 mIU/L

and 2.8 mIU/L, respectively).

Conclusion: During bilateral thyroid RFA the use of FL for VC monitoring

treatment resulted in a safe, easy-to-perform, and effective strategy to

minimize and anticipate RLN injury risk in the awake patient. The prevention of

RLN damage is advisable in the case of single RFA treatment, while it should be

strongly recommended when RFA is performed on bilateral nodules.
KEYWORDS

flexible laryngoscope, radiofrequency ablation, recurrent laryngeal nerve, bilateral,
thyroid nodule
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Introduction

Radiofrequency ablation (RFA) is an attractive and safe non-

surgical approach for the treatment of benign non-functioning

nodules as well as autonomously functioning thyroid nodules

(AFTN) (1, 2). In experienced hands, the procedure has a low

rate of complications. Indeed, according to the most recent and

comprehensive meta-analysis, in patients undergoing RFA for

benign thyroid nodules the incidence of overall complications has

been reported to be ~ 2.0%, being the rate of major complications

~1.3% (3, 4). Advertent injury of the recurrent laryngeal nerve

(RLN), during the RFA procedure is one of the feared complications

(5). However, the overall rate of transient or permanent voice

change following RFA has been reported to be ~ 1.40% based on

subjective voice examination (2). To minimize RLNs damage, it has

been proposed to leave a cuff of unablated posterior thyroid tissue

immediately adjacent to the tracheoesophageal groove, or so-called

“danger triangle,” where the RLN is not visible but is expected to be

present (1, 6). In addition, the slow injection of cold dextrose 5% for

hydrodissection has proven to be an effective method for separating

the target lesion from surrounding critical structures (4, 7). Lastly,

the use of the ‘moving shot technique’ with a trans-isthmic

approach further reduces the risk of this feared complication (1).

However, despite these precautions, injury to the laryngeal nerves

by their anatomical site remains a potential risk. Typically, patients

present with hoarseness of voice during or immediately following

the procedure. Indeed, intermittent voice checks have been

proposed to monitor vocal cord (VC) function during RFA, but

such assessment is highly subjective and effort-dependent (1). The

observation of passive or active symmetrical VC movements during

breathing or phonation by laryngeal ultrasonography is a further

noninvasive and convenient method for assessing VC function (8).

However, at present flexible laryngoscopy (FL) remains the gold

standard exam for evaluating VC mobility and to anticipate

potential RLN damage. At least theoretically, the prevention of

RLN damage is advisable in the case of single RFA treatment, while

it should be strongly recommended when RFA is to be performed
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on bilateral nodules. In this view, we here describe the

methodological procedures of performing FL for vocal cord

monitoring during RFA treatment of bilateral thyroid nodules.
Case discussion

We report the case of a 35-year-old womanwho was referred to the

Endocrinology Unit for subclinical hyperthyroidism diagnosed by a

thyroid work-up performed for an assisted reproduction program.

Throughout the last years, the patients experienced a progressive

decrease in serum TSH (from 0.74 mIU/ml to 0.19 mIU/ml at the

last evaluation performed on March 2023). The thyroid ultrasound,

performed by the same endocrinologist (S.C) who performed the RFA

procedures, showed a normal sized gland in the presence of two

nodules. The first nodule was located in the basal area of the right

thyroid lobe, being hypoechoic, partially cystic, and internally

vascularized, with diameters of 14.2x16.9x27.3 mm and an estimated

volume of 3.44 ml (Figure 1); the second one, with the same ultrasound

features, was located in the middle third of the left thyroid lobe, with

diameters of 12.6x12.8x18.9 mm and an estimated volume of 1.59 ml

(Figure 2). Both nodules corresponded to areas of increased

radioisotope uptakes at thyroid scintiscan (without inhibition of the

surrounding parenchyma). The patient was offered the following

therapeutic options: 1) thyroid surgery (i.e. total thyroidectomy);

2) radioiodine ablation therapy; 3) ablation of the thyroid nodules by

radiofrequency. The advantages and disadvantages of each therapeutic

option were discussed with the patient. Owing to the fact that the

patient was planning pregnancy and was starting a medically assisted

reproduction program, radiofrequency ablation of both nodules

appeared as the most suitable option.
Methods

RFA procedure was carried out on April 2023 in a sterile setting.

Local anesthesia with Lidocaine 2% was administered at the skin
FIGURE 1

Ultrasound appearance of the thyroid right lobe nodule before RFA procedure.
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puncture site and the perithyroidal space. No hydrodissection or

anesthetic infusion was made in the peri- or under-capsular layer.

The operator (S.C) was an endocrinologist with over 20 years of

experience in thyroid imaging, fine-needle aspirations, core-needle

biopsies, and percutaneous ethanol therapy who performs RFA

treatment since 2018. During the procedure, the patient remained

in a supine position with mild neck extension. The procedure was

performed using an 18-gauge internally cooled electrode, 7 cm length

with a 10 mm active tip. The US-guided moving-shot technique with

a trans-isthmic approach was applied. At first, the right lobe

nodule was treated (8.4 kJ were delivered in 9 min and 56 sec for a

total of 8 ablations). The patient was advised to report pain, and voice

testing was performed at regular intervals. When complete right

nodule ablation was achieved, FL was performed by an

otorhinolaryngologist. Briefly, FL was performed using a 30 cm

long flexible Rhino-Laryngo-Fiberscope with a diameter of 3.5 mm.

The patient was seated during the procedure. Before beginning, the

patient was instructed to close her mouth and breathe gently through

her nose. The tip of the endoscope was then advanced along the floor

of the nose. The fiberscope was then maneuvered over the soft palate,

allowing visualization of the vocal cords. This enabled the assessment

of vocal cord mobility, to assess the normal motility of the VC.

VC function was evaluated between the two procedures. Afterwards,

treatment of the nodule at the left lobe proceeded (9.3 kJ were

delivered in 10 min and 50 sec for a total of 5 ablations). A few hours

after an US of the neck was performed: the right lobe nodule

measures were 16.3x20x25.7 mm vs 14.2x16.9x27.3 mm (estimated

volume 4.39 ml vs 3.44 ml); the left lobe nodule measures were

15.6x14.9x16.4 mm vs 12.6x12.8x18.9 mm (estimated volume 1.99 ml

vs 1.59 ml). Minimal perithyroid inflammatory tissue was present

with no visible hematomas. The absence of dysphonia after the end of

the RFA procedure did not prompt us to repeat FL.
Results

FL performed at the end of the right thyroid nodule’s RFA

treatment recorded normal right VC function. The patient was
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awake in the surgery room. Symmetric spontaneous and volitional

VC movements, including swallowing, were documented before

proceeding with the treatment of the contralateral nodule. The

patient well tolerated the procedure.
Ultrasound and biochemical follow-up

Approximately one month after the procedure, the right basal

nodule measures 14.1x16.7x19.3 mm (estimated vol 2.39 ml vs 3.44

ml, Figure 3); the medium left nodule measures 13.2x11.4x14.3 mm

(estimated vol 1.12 ml vs 1.59 ml, Figure 4). Both nodules appear

completely treated, occupied by a hypoechoic area, a result of the

treatment. One month after the procedure, the thyroid function was

restored (TSH 3.2 mIU/L). At the last serum TSH assessment on

January 2024, euthyroidism was confirmed (TSH 2.8 mIU/L).
Conclusion

We report the use of FL for VC monitoring during RFA

treatment of bilateral functioning thyroid nodules in the awake

patient. At the end of the treatment of the first nodule, the

laryngoscopic examination allowed evaluating VC function and

ruling out possible paralysis before proceeding with the

contralateral procedure.

Recently, the use of FL for VC monitoring during RFA has been

documented by Valcavi et al. for a patient under general sedation

with a large thyroid nodule (9). FL was performed throughout the

thyroid RFA to support the operator during the procedure. In the

absence of documented thermal injury, the operator was

comfortable in proceeding with extensive ablation of the nodule.

The Authors propose that this approach should be recommended

for large thyroid nodules to reduce the risk of undetected injury

during the procedure. Of note, Fung et al. (8), first reported the use

of intra-operative laryngeal ultrasonography (iLUSG) during

thyroid RFA. Compared to FL, transcutaneous laryngeal

ultrasound can offer some advantages including the fact that it is
FIGURE 2

Ultrasound appearance of the thyroid left lobe nodule before RFA procedure.
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a non-invasive and easy-to-learn method. More importantly,

iLUSG would not require the involvement of an otolaryngologist,

being easily performed by physicians skilled in neck ultrasound.

However, some limitations to the use of iLUSG should be

acknowledged. Indeed, previous evidence showed that the

presence of calcified laryngeal cartilage, which is mostly found in

older male patients, could prevent accurate VC function assessment

(10, 11). Nevertheless, the role of ultrasound in this context is highly

promising and certainly warrants further investigation (12). The

issue of potential VC damage following RFA is particularly relevant

when bilateral nodules are treated, as VC function can be normal

during treatment, but it may occur post treatment due to the

procedure-induced edema.

Some peculiarities of the here reported case deserve to be

highlighted: i) the patient was awake; ii) early detection of RFA-

induced VC paralysis would have prevented potential bilateral
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injury, as undetected injury during RFA may result in unilateral

or, even worse, bilateral RLN damage. Taken together it could be

suggested that independently of nodule size, FL should be

performed when treating bilateral nodules. Indeed, the use of a

trans-isthmic approach even by an experienced operator may not be

sufficient to prevent RLN injury. Thus, an additional measure of

safety could be represented by a direct evaluation of VC functional

integrity before proceeding with the treatment of the contralateral

nodule. If RLN injury is detected, the procedure can be stopped

immediately to limit further neural damage, and timely remedies

such as intra-operative injection of cold 5% dextrose can be

performed (13).

In conclusion, we are reporting the first case of the use of FL for

VC monitoring during bilateral thyroid RFA treatment as a safe,

easy to perform, and effective strategy to minimize RLN injury risk

in the awake patient.
FIGURE 4

Ultrasound appearance of the thyroid left lobe nodule one month after RFA procedure.
FIGURE 3

Ultrasound appearance of the thyroid right lobe nodule one month after RFA procedure.
frontiersin.org

https://doi.org/10.3389/fendo.2024.1403087
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Teliti et al. 10.3389/fendo.2024.1403087
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material, further inquiries can be

directed to the corresponding author.
Ethics statement

Ethical approvalwasnot required for the studies involvinghumans

because ethical review and approval were not required for this study in

accordance with the local legislation and institutional requirements.

The studieswereconducted inaccordancewith the local legislationand

institutional requirements. The participants provided their written

informed consent to participate in this study. Written informed

consent was obtained from the individual(s) for the publication of

any potentially identifiable images or data included in this article.
Author contributions

MT:Writing – review & editing, Data curation,Writing – original

draft. AO: Writing – review & editing, Methodology. RF: Writing –

review & editing. LC: Writing – review & editing. BC: Methodology,

Writing – review & editing. FR: Writing – review & editing, Data

curation. AC: Data curation,Writing – review & editing. MR:Writing

– review&editing, Conceptualization. SC: Conceptualization,Writing

– original draft, Writing – review & editing.
Frontiers in Endocrinology 05
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This

research was partially funded under the National Recovery and

Resilience Plan (NRRP), Mission 4 Component 2 Investment 1.4 -

Call for tender No. 3138 of 16 December 2021, rectified by Decree

n.3175 of 18 December 2021 of Italian Ministry of University and

Research funded by the European Union – NextGenerationEU.

This research was partially supported through the Ricerca Corrente

funding of the Italian Ministry of Health.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Sinclair CF, Baek JH, Hands KE, Hodak SP, Huber TC, Hussain I, et al. General
principles for the safe performance, training, and adoption of ablation techniques for
benign thyroid nodules: an American thyroid association statement. Thyroid. (2023) 33
(10):1150–70. doi: 10.1089/thy.2023.0281

2. ChungSR, SuhCH,Baek JH,ParkHS,ChoiYJ, Lee JH. Safetyof radiofrequencyablation
of benign thyroid nodules and recurrent thyroid cancers: a systematic review and meta-
analysis. Int J Hyperthermia. (2017) 33(8):920–30. doi: 10.1080/02656736.2017.1337936

3. Issa PP, Cironi K, Rezvani L, Kandil E. Radiofrequency ablation of thyroid
nodules: a clinical review of treatment complications. Gland Surg. (2024) 13(1):77–86.
doi: 10.21037/gs-22-539

4. Baek JH, Lee JH, Sung JY, Bae JI, Kim KT, Sim J, et al. Complications encountered
in the treatment of benign thyroid nodules with us-guided radiofrequency ablation: A
multicenter study. Radiology. (2012) 262(1):335–42. doi: 10.1148/radiol.11110416

5. Zhao ZL, Wei Y, Peng LL, Li Y, Lu NC, Yu MA. Recurrent laryngeal nerve injury
in thermal ablation of thyroid nodules - risk factors and cause analysis. J Clin
Endocrinol Metab. (2022) 107:E2930–7. doi: 10.1210/clinem/dgac177

6. Kim J, Baek JH, Lim HK, Ahn HS, Baek SM, Choi YJ, et al. 2017 Thyroid
radiofrequency ablation guideline: Korean society of thyroid radiology. Korean J
Radiol. (2018) 19(4):632–55. doi: 10.3348/kjr.2018.19.4.632

7. Chan WK, Sun JH, Liou MJ, Hsu CJ, Lu YL, Chou WY, et al. Novel and advanced
ultrasound techniques for thyroid thermal ablation. Endocrinol Metab. (2024) 39
(1):40–6. doi: 10.3803/enm.2024.1917
8. Fung MMH, Lang BHH. Using intra-operative laryngeal ultrasonography as a
real-time tool in assessing vocal cord function during radiofrequency ablation of the
thyroid gland. World J Surg. (2022) 46:2206–11. doi: 10.1007/s00268-022-06596-9

9. Valcavi R, Gaino F, Novizio R, Mercante G. Vocal cord monitoring by flexible
fiberoptic laryngoscopy during thyroid radiofrequency ablation. VideoEndocrinology.
(2023) 10:41–3. doi: 10.1089/ve.2023.0012

10. Wong KP, Lang BHH, Chang YK, Wong KC, Chow FCL. Assessing the validity
of transcutaneous laryngeal ultrasonography (TLUSG) after thyroidectomy: what
factors matter? Ann Surg Oncol. (2015) 22:1774–80. doi: 10.1245/s10434-014-4162-z

11. Kandil E, Deniwar A, Noureldine SI, Hammad AY, Mohamed H, Al-Qurayshi Z,
et al. Assessment of vocal fold function using transcutaneous laryngeal ultrasonography
and flexible laryngoscopy. JAMA Otolaryngol - Head Neck Surg. (2016) 142(1):74–8.
doi: 10.1001/jamaoto.2015.2795

12. Pace-Asciak P, Russell JO, Dhillon VK. Intraoperative neuromonitoring:
evaluating the role of continuous IONM and IONM techniques for emerging
surgical and percutaneous procedures. Front Endocrinol (Lausanne). (2022)
13:823117. doi: 10.3389/fendo.2022.823117

13. Lee MK, Baek JH, Chung SR, Choi YJ, Lee YM, Kim TY, et al. Effectiveness of
injecting cold 5% dextrose into patients with nerve damage symptoms during thyroid
radiofrequency ablation. Endocrinol Metab. (2020) 35(2):407–15. doi: 10.3803/
EnM.2020.35.2.407
frontiersin.org

https://doi.org/10.1089/thy.2023.0281
https://doi.org/10.1080/02656736.2017.1337936
https://doi.org/10.21037/gs-22-539
https://doi.org/10.1148/radiol.11110416
https://doi.org/10.1210/clinem/dgac177
https://doi.org/10.3348/kjr.2018.19.4.632
https://doi.org/10.3803/enm.2024.1917
https://doi.org/10.1007/s00268-022-06596-9
https://doi.org/10.1089/ve.2023.0012
https://doi.org/10.1245/s10434-014-4162-z
https://doi.org/10.1001/jamaoto.2015.2795
https://doi.org/10.3389/fendo.2022.823117
https://doi.org/10.3803/EnM.2020.35.2.407
https://doi.org/10.3803/EnM.2020.35.2.407
https://doi.org/10.3389/fendo.2024.1403087
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Recurrent laryngeal nerve monitoring by flexible laryngoscopy during thyroid radiofrequency ablation in the awake patient
	Introduction
	Case discussion
	Methods
	Results
	Ultrasound and biochemical follow-up

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


