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Case Report: A case of
radioactive iodine-refractory
thyroid cancer accompanying
cervical lymph node metastasis
treated with US-guided
RFA combined with 125I
seed implantation

Yuanpeng Zhai, Yu Shao and Qian Li*

Department of Ultrasound, The Affiliated Cancer Hospital of Zhengzhou University & Henan Cancer
Hospital, Zhengzhou, China
Background: Local control of metastases is critical to improving the life quality

of patients with radioactive iodine-refractory (RAIR) thyroid cancer

accompanying regional lymph node metastasis.

Case report: The reported patient suffered from RAIR thyroid cancer

accompanying poorly controlled cervical lymph node metastasis. The

patient’s lesions were controlled through 125I seed implantation combined

with ultrasound-guided radio-frequency ablation (US-guided RFA). Such a

combination therapy has not been reported to date.

Conclusion: This study found US-guided RFA combined with 125I seed

implantation to be safe and effective for the control of cervical local

metastases in patients with RAIR thyroid cancer.

KEYWORDS

ultrasound- (US) guided, radiofrequency ablation (RFA), 125I seed implantation,
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Background

In recent years, the incidence of thyroid cancer in China has been increasing, with

differentiated thyroid cancer (DTC) a dominant type. Some patients with DTC can

develop radioactive iodine-refractory differentiated thyroid cancer (RAIR-DTC) as they

gradually lose the capacity to uptake iodine during disease treatment and progression (1).
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Patients with RAIR-DTC accompanying regional lymph node

metastasis struggle with poor prognosis because they cannot

benefit from 131I diagnosis and treatment. Although

conventional diagnosis and treatment methods employed in

clinical practices, such as targeted medical therapy and

surgery, can improve the prognosis of patients with RAIR-

DTC to a certain extent, the overall response is not

satisfactory. Some patients suffer from skin rupture caused by

poorly controlled metastases, which seriously affects their quality

of life. Studies have shown that 125I seed implantation in the

treatment of RAIR-DTC accompanying regional lymph node

metastasis can safely deliver a good local control effect, making it

of clinical value (2). However, the effectiveness of this treatment

is usually limited to metastases of a small size. When lymph node

metastases are large, with skin rupture and internal liquefactive

necrosis, 125I seed implantation alone has limitations. For

example, in metastases of this kind, it is not easy to control

the location of the implanted seeds since they are likely to fall

into the liquid components, thereby reducing the therapeutic

effect. New and effective methods are needed for controlling

metastasis locally. As a minimally invasive treatment method,

RFA has been used to treat benign thyroid nodules, papillary

thyroid cancer and recurrent thyroid cancer (3–6). It is safe and

feasible, especially when patients refuse surgery, have high

requirements for aesthetics or have surgical contraindications,

RFA as an alternative treatment can reduce patients’ anxiety and

improve their quality of life (7). In our case,during the operation

the patients was under monitoring and questioning, the

operation was sucessfull and safe.

This report presents the results achieved using ultrasound-

(US) guided aspiration of metastatic liquid components, radio-

frequency ablation (RFA), and 125I seed implantation in the local

control of metastases.
Case report

A 70-year-old woman was admitted to our hospital with

“lung metastasis after papillary thyroid carcinoma surgery and

new cervical masses detected over 2 years.” Two years earlier, in

May 2004, she had received a thyroid mass resection under local

anesthesia in a local hospital to remove the cervical mass;

subsequently, the postoperative pathology revealed lymph

node metastasis of papillary thyroid carcinoma. With a

recurrent cervical mass, the patient visited our hospital for the

first time in August 2006 and underwent a radical resection of a

left thyroid carcinoma under general anesthesia. The

postoperative pathology indicated papillary thyroid carcinoma.

The patient continued to suffer regional lymph node metastasis

and received lymph node dissection twice in combination with
131I therapy.
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Operation history

In October 2010, the patient received a left neck dissection

under general anesthesia in our hospital. Postoperative

pathology indicated that one in five level-III and -IV lymph

nodes had metastases of papillary thyroid carcinoma, with level

VI showing the formation of a cancerous node. On March 26,

2015, the patient received a radical resection of recurrent thyroid

cancer and a right recurrent laryngeal nerve anatomic

exploration. The postoperative pathology indicated the

infiltration of papillary thyroid carcinoma at levels IV and VI

of the left neck. At levels IV and VI of the right neck, all the four

lymph nodes detected were found with metastases of papillary

thyroid carcinoma, accompanied by the formation of a

cancerous node.
History of 131iodine therapy

The patient received 131I treatment in our hospital in

December 2011, May and October 2012, May and October

2013, August 2014, June 2015, April 2016, and April 2017,

with doses of 150, 150, 150, 100, 150, 150, 150, and 100

mCi, respectively.

According to the patient’s latest physical examination, she had

multiple palpable enlarged lymph nodes in the neck, with tough

texture and poor mobility. In 2014, newmasses were detected in the

right neck, which eventually ruptured in 2019. The patient received

a lymph node puncture in the right neck on November 30, 2019, in

the Nuclear Medicine Department of the Shanghai Sixth People’s

Hospital (affiliated with Shanghai Jiao Tong University). An

analysis showed papillary thyroid carcinoma due to the BRAF

V600E mutation. The ruptured lesion in the right neck was not

under control, and a new mass was found in the left neck,

protruding through the skin. This mass had a diameter of around

30 mm and was accompanied by bruising of the local skin. The

patient’s quality of life was significantly affected. The patient was not

provided with a therapeutic regimen after visiting upper-level

hospitals several times, so she returned to our hospital. After

admission, the possibility of lymph node metastasis was

considered based on a contrast-enhanced computed tomography

(CT) scan of the neck showing multiple nodules and tumor

shadows in the thyroid region, bilateral parotid region, bilateral

neck, bilateral subclavian and supraclavicular fossae, and the

mediastinum. Thyroglobulin in the puncture fluid from the right

cervical ruptured lesion was measured at 413 ng/ml, and the lesion

was considered to be a thyroid lymph node metastasis. In recent

years, the patient had undergone several surgeries, 131radioiodine

therapy, systemic anti-tumor therapies, and treatment with

sorafenib, vemurafenib, and pembrolizumab. Unfortunately, the

effects were not satisfactory, and the metastases in the cervical
frontiersin.org

https://doi.org/10.3389/fonc.2022.987484
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Zhai et al. 10.3389/fonc.2022.987484
lymph nodes remained uncontrolled. At that point, the patient’s

condition was severe, and there was no effective anti-tumor therapy.

After admission, the patient was given targeted systemic

anti-tumor treatment comprising anlotinib (1 tablet/day) and

Euthyrox (112.5 µg/day) as inhibition and replacement therapy.

As the left cervical mass was relatively large, local cytoreductive

surgery was considered for lowering the risk of skin ulceration.

Given the large volume of the left cervical mass, with a diameter

of approximately 30 mm, a total of 33 125I seeds were implanted

one by one at an interval of 5 mm under CT scan guidance to

achieve local cytoreduction for the metastases and reduce the

risk of skin rupture.

Three days after 125I seed implantation in the left cervical

metastases, the patient reported feeling slightly better. However,

the mass in her left neck remained large; it was accompanied by

liquefactive necrosis, and seeds were entering the liquid

components. To prevent further enlargement and development

of the metastases, as well as to avoid radiation damage to

adjacent t i ssues and organs , we proposed during

multidisciplinary consultations that RFA be used to reduce the

metastases in combination with other therapies for symptomatic

treatment. Under the guidance of US, the size of the left cervical

mass was measured to be 33 × 19 mm, which protruded through

the surface of the skin. Accordingly, we aspirated the liquid

components in the lesion, considering the continuous new

production of fluid, seed implantation was not carried out,

but RFA inactivation was performed on the solid portion at

the same time as fluid extraction (Figure 1). Postoperative

ultrasonography showed no obvious contrast enhancement in
Frontiers in Oncology 03
the metastatic lymph nodes of the left neck (Figure 2). The left

lesion recover over the month following the RFA. After 23 days,

the metastases no longer protruded through the skin, and all that

could be seen on the cervical skin was a slight crust. Thirty days

after the RFA, a contrast-enhanced CT scan of the neck revealed

that the cervical anterior subcutaneous nodule could no longer

be seen, which was a postoperative change. The patient’s left

neck completely recovered 32–35 days after the RFA.

The findings of the contrast-enhanced CT scan and the

recovery of the patient’s left neck provide evidence that US-

guided RFA combined with 125I seed implantation can deliver a

complete local response for large metastases in a safe, effective

manner. US-guided RFA is particularly effective in treating

lymph node lesions with fluid.

As the therapeutic effect of US-guided RFA for the patient’s

left cervical metastases was quite considerable, we continued

with RFA of a fluid-containing lymph node metastasis in the

patient’s right neck at a safe location. The US-guided

measurements showed one of the lymph nodes in the right

neck was around 21 × 11 mm, another was around 24 × 17 mm

(Figures 3, 4), and there were heterogeneous internal echoes.

We aspirated the liquid components and performed RFA.

According to postoperative ultrasonography, no obvious

contrast enhancement was found in the cervical metastatic

lymph nodes, and there was no residual ablation. The day

following the right cervical lymph node RFA, there was a

special location of one ulcerated lymph node on the right

neck, and there was no safe entry point, so seeds were

implanted in the patient’s right cervical ruptured lymph node.
FIGURE 1

US-guided RFA for left cervical mass.
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The ruptured mass shrank following the implantation of nine 125

I one by one at an interval of 5 mm.

Two months later, the mass had gone. The ablated cervical

mass disappeared over 40 days. Following this success, the

masses of the patients in the subsequent treatment were all

solid masses, and the location was deep adjacent to the

important cervical nerve, so the patient had three more

occasions when 125I seeds were implanted into the cervical

lymph nodes: 9, 16, and 9 seeds were implanted, respectively.

Now, the patient is recovering well, with the local metastases in
Frontiers in Oncology 04
the cervical lymph nodes well under control. She was discharged

from hospital and is receiving systemic targeted drug therapy.
Discussion

Most patients with DTC achieve a good prognosis after

receiving surgery, 131I radiotherapy, thyrotropin inhibition, and

other therapies, with a 10-year survival rate of up to 90%.

However, about 15% of these patients develop local recurrence
FIGURE 3

Metastatic lymph nodes accompanying internal liquefactive necrosis in right neck as shown in ultrasonography.
FIGURE 2

No contrast enhancement in left cervical mass according to postoperative ultrasonography.
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and/or distant metastases and have a 10-year survival rate below

10% (8). As some cases are not sensitive to radioactive iodine

therapy, they may develop RAIR-DTC, which is characterized by

fast progression and high mortality. It is difficult for these

patients to achieve satisfactory results with the traditional

methods referred to above.

Currently, the diagnosis and treatment of RAIR-DTC are

controversial. According to the usual definition of RAIR-DTC, in

the absence of exogenous iodine load interference when the level of

thyroid-stimulating hormone is greater than 30 m IU/L, the lesion

loses its iodine uptake capacity. Consequently, favorable results are

not expected from 131I treatment. In the case of the present study,

the patient’s condition was severe. Her cervical metastases could not

be surgically removed, and a high dose of radioactive iodine, if

allowed to accumulate around her neck, would likely have caused

radiation damage to the larynx and tracheal mucosa, resulting in

radiation tracheitis or radiation pneumonia. In this case, the patient

was treated as RAIR-DTC because radioactive iodine therapy was

not feasible for her (9). The treatment for RAIR-DTC is

controversial, and cases accompanying cervical regional lymph

node metastasis remain a problem to be solved (10). Surgery,

chemotherapy, targeted therapy, and other related methods are

now applied in clinical practices. In this case, the patient’s condition

was severe, and her cervical metastases could not be surgically

removed. As studies in molecular biology on thyroid cancer have

advanced, a large number of targeted therapeutic drugs have been

developed in recent years (11–13), making targeted drug therapy a

major option for patients with RAIR-DTC. However, this patient

did not respond well to sorafenib, vemurafenib, pembrolizumab,

and other targeted therapy drugs. Chemotherapy is mainly used for
Frontiers in Oncology 05
terminally ill patients with obvious invasive symptoms which are

uncontrollable via radioactive iodine therapy or surgery. However,

as most patients with RAIR-DTC are not sensitive to

chemotherapy, traditional chemotherapy drugs are unsuitable (14).

For 15 years (2004–2019), the patient suffered from

recurrent cervical lymph node metastases, which progressively

increased in size and number and were not effectively controlled.

Patients need an effective local therapy that includes surgery and

external irradiation, with a focus on cytoreduction, to improve

the quality of life (15). However, in this case, the patient’s

condition was severe, and the cervical metastases could not be

surgically removed. The patient was not provided with any

effective therapeutic regimen despite repeatedly visiting several

hospitals. After the patient came to our hospital, we initially

treated the cervical metastases with 125I seed implantation and

US-guided RFA.

The lymph node metastases in her left neck, which were

large with liquefactive necrosis, showed a positive therapeutic

effect in the early stage of 125I seed implantation. Due to a short

radiation distance, the 125I seeds can effectively kill tumor cells in

lesions with little damage to surrounding tissues, thus achieving

highly conformal brachytherapy (2). Nonetheless, its effect on

killing cancer cells depends on precise positioning and

reasonable arrangement. Studies have shown that the larger

the lesion, the lower the therapeutic effect. This has been

attributed to seed displacement due to liquefactive necrosis in

the large lesions, which makes it impossible to precisely position

and reasonably arrange the seeds. This leads to a lower

conformal index of dose distribution in the lesion, thereby

weakening the therapeutic effect. Furthermore, dose deposit by
FIGURE 4

Right cervical lymph node metastasis.
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seed displacement poses a greater risk of radiation damage to

healthy tissues, making inflammatory reactions more likely,

forming adhesions between lesions and vital organs (such as

peripheral vessels), and thus making further treatment,

including replantation, more difficult (16). In this case, the

patient had large lymph node metastases accompanied by

liquefactive necrosis, and the US showed that implanted seeds

had migrated into the liquid components. Considering the

unsatisfactory nature of iodine seed implantation, it is

important to explore new therapies for controlling local lesions.

During multidisciplinary consultations, our department

suggested that the liquid components of metastasis be treated

with US-guided aspiration and metastasis be treated with RFA.

The RAF can be used for patients with recurrent or metastatic

lymph nodes after standard surgical resection and neck lyphnode

dissection (17). The patient had undergone at least one operation

before, the anatomical structure of the operation area has changed

and adhesions would be severe. High risk and difficulty hindered

the second operation. besides, the patient is not easy to accept the

second operation. In addition, some patients may be ineffective to

the iodine therapy, these patients requires further local surgery or

RFA. RFA has the unique advantages of safety and simple

operation, which provides a more reliable treatment option (7).

The RFA technique has been increasingly applied in clinical

practice since it is minimally invasive, has a beneficial therapeutic

effect, and is well tolerated. The RFA needle is inserted into lesions

under the guidance of US, inducing a thermal effect via a high-

frequency alternating current in the targeted tissues, thereby

inactivating lesion cells.

In this case, the left cervical lymph node metastasis was large

(33mm×19mm) and accompanied with liquefaction necrosis.

125I was not effective at first for the particles fell into the liquid

components. Under the guidance of ultrasound, we aspirated the

liquid components of the left cervical lesion. Considering that

the liquid would be generated continuely, we did not implant the

particles again, but chose to inactivate the solid parts while

aspirating the liquid. RFA was then performed on metastatic

tumors at safety site of the right cervical. The solid mass was

deep adjacent to important cervical nerves, so 125I was selected

for the following treatment.

After RFA, the metastases in the patient’s left and right neck

shrank. The metastases that ruptured in the upper part also shrank

after the implantation of 125I seeds. In summary, the patient

obtained the beneficial effect of local control of the metastases

through US-guided RFA combined with 125I seed implantation.

This is a safe method with high clinical application value.
Frontiers in Oncology 06
In this case, RFA plays an important role in the safe location

of fluid lymph node lesions, and seed implantation plays an

important role in the subsequent treatment of lymph node

lesions located deep adjacent to important cervical nerves in the

right neck. The implantation of 125I seeds has good local control

effect, high safety and high clinical application value for the

patients with RAIR-DTC with regional lymph node metastasis.

Especially, when the tumor showed liquid necrosis, the

implantation position of 125I particles would be uncontrolled. If

the particles fall off into the liquid components, the effectiveness

will be greatly reduced. RFA has been used to treat benign thyroid

nodules, papillary thyroid cancer, recurrent thyroid cancer and

lymph node metastasis safely. The coagulative necrotic tissue

gradually becomes smaller after the RFA operation, and the

clinical symptoms caused by nodules are also significantly

improved, which is safe and feasible. Besides, the solid part can

be inactivated while the fluid is pumped for mixed lesions.
Conclusions

In conclusion, patients with RAIR-DTC with accompanying

cervical lymph node metastases face limited therapy options and a

poor prognosis. In addition to conventional therapies, such as

surgery, chemotherapy, and targeted drug treatment, new local

therapies are needed, particularly for lesions with large local mass

accompanied by liquefactive necrosis. For such lesions, US-guided

RFA is a valuable contribution to these therapies. Our patient was

treated with targeted drugs and thyrotropin inhibition, combined

with US-guided RFA and 125I seed implantation for local control, to

achieve a complete clinical response for RAIR-DTC with

accompanying cervical lymph node metastases.
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Nasierowska-Guttmejer A, et al. Diagnostics and treatment of thyroid
carcinoma. Endokrynol Pol (2016) 67(1):74–107. 10.5603/EP.2016.0011

16. Zeng XX, Zhang WW, Ji LQ, Li G, Wang YG, Hao SS, et al. Efficacy and
safety of radioiodine-refractory differentiated thyroid cancer with regional
lymph node or distant metastasis treated with 125I seed implantation. Xian
Dai Zhong Liu Yi Xue (2020) 28:4256–61. doi: 10.3969/j.issn.1672-
4992.2020.24.009
frontiersin.org

https://doi.org/10.1590/2359-3997000000245
https://doi.org/10.11877/j.issn.1672-1535.2018.16.05.22
https://doi.org/10.1007/s00432-018-2607-7
https://doi.org/10.1089/thy.2015.0471
https://doi.org/10.3348/kjr.2018.19.4.632
https://doi.org/10.1007/s12020-018-1829-4
https://doi.org/10.1245/s10434-019-07482-w
https://doi.org/10.3390/ijms18061292
https://doi.org/10.1016/j.endonu.2015.08.007
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/S0140-6736(14)60421-9
https://doi.org/10.1016/j.ejca.2017.01.013
https://doi.org/10.1016/S1470-2045(16)30166-8
https://doi.org/10.1007/s10637-007-9091-2
https://doi.org/10.5603/EP.2016.0011
https://doi.org/10.3969/j.issn.1672-4992.2020.24.009
https://doi.org/10.3969/j.issn.1672-4992.2020.24.009
https://doi.org/10.3389/fonc.2022.987484
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: A case of radioactive iodine-refractory thyroid cancer accompanying cervical lymph node metastasis treated with US-guided RFA combined with 125I seed implantation
	Background
	Case report
	Operation history
	History of 131iodine therapy

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	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 /LeaveColorUnchanged
  /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


