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Introduction

Most cases of inferior heel pain are di-
agnosed as plantar fasciitis.! Although the
clinical presentations vary, the most com-
mon patient types that are affected are the
obese female over 40 years of age and the
athletic runner. Both types commonly com-
plain of experiencing heel pain (which can
be intense), during the first few minutes of
a weight bearing stance. Most commonly
this pain occurs after rising in the morning
from bed and applying a compressive force
on the heel. This pain is also repeated dur-
ing the day once the patient has been seated
for a prolonged period of time, and starts
to ambulate. Pain eventually subsides as the
foot or Achilles tendon stretches. The pa-
tient usually describes the pain as “a bruised
bone” that is specifically located to the
center of the heel. In athletes, plantar
fasciitis is usually a consequence of usually
an overuse injury. One of the most com-
mon contributing factors to this condition
is the use of ill-fitting running shoes which
lack support in the base. With respect to
the proper shoe the American Orthopedic
Foot and Ankle Society has developed
guidelines for patients who want to avoid
foot problems.® Their advice with regard to
the selection of shoes is very helpful in de-
termining the right fit. Failure to stretch
properly pre and post exercise is also a con-
tributing factor with respect to the etiology
of the condition.

Case Report

A 62-year-old male presented to our of-
fice with a primary complaint of intense
right heel pain. The pain was localized to
the anatomical area corresponding to the
medial calcaneal tubercle. The patient de-
scribed that the pain is most intense while
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engaging in weight bearing exercise (espe-
cially in the first few minutes of the exercise).
Some of the aggravating factors described
include il fitting athletic shoes and pain upon
compression activity of the heels, i.e., running,
jogging. Relieving factors include ice therapy
and taping of the area along with the incor-
poration of support footwear.

Upon physical examination the right
foot revealed a normal longitudinal arch in
the non-weight bearing position. The arch
flattens considerably upon weight bearing
activity. The patient has an over-pronated
right foot while engaging a gait pattern in
mid stance. The voluntary range of motion
of the foot and ankle mortice are unremark-
able. Motion palpation studies reveal an an-
terolateral talar position and a displaced
navicular bone superiorly. Static palpation
reveals a focal tenderness and inflammation
in the region of the anteromedial calcaneal
tubercle. The basic tenets of an acute inflam-
matory reaction are present (tumor, dalor,
calor, rubor are functio laesa). Radiographic
evaluation revealed a small boney growth
representative of a calcaneal spur at the in-
sertion site of the plantar fascia.

Signs and Symptoms

The pain of plantar fasciitis is usually
well localized in the area of the medial calca-
neal tubercle; however, any area of the plantar
fascia may be affected. The pain is described
as “bruiselike”. It is often excruciating dur-
ing the first few minutes of weight bearing
initiated after a long period of rest. Although
this condition rarely has a traumatic onset, a
running injury can occur where the foot is
twisted resulting in a sudden stretching of the
plantar fascia. More commonly, the patient
cannot recall a particular event leading to the
condition. Aggravating factors include wear-
ing poorly supporting footwear, running and
the initial few minutes of weight bearing ac-
tivity. Relieving factors include rest and wear-
ing of proper footwear.



Upon physical examination, a foot with
anormal arch in the non-weight bearing po-
sition that flattens out with weight bearing
is evident. Overpronation of the foot is usu-
ally pronounced. Gross ranges of motion of
the foot and ankle are usually full and pain-
free. Orthopedic and neurological testing of
the foot usually reveals no abnormalities.
Motion palpation of the foot and ankle com-
monly reveals an anterolateral talus and a
superior navicular. Occasionally, superior
cuboid and anterior calcaneal fixations are
also found. Static palpation reveals a well-
localized area of tenderness on the
anteromedial calcaneal tubercle.

Differential Diagnoses

There are a number of plausible diag-
noses that need to be differentiated in deter-
mining the cause of the heel pain. Two of
these conditions plantar fasciitis and Tarsal
Tunnel Syndrome are the closest in their
clinical presentation (see Table 1, below).

Other conditions that need to be dif-
ferentially diagnosed are:
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Trauma. If the heel is involved in a
traumatic event, the following must be con-
sidered: fracture of the calcaneus, plantar
arch strain, or rupture of the plantar fas-
cia. Plain film radiography must be done
in order to rule out fracture. Palpable swell-
ing is normally seen in these conditions. A
calcaneal fracture is the most common
tarsal fracture. Comminuted fractures of
the calcaneus may be noted on CT scan.’

Stress Fracture of the Calcaneus. This
type of heel pain usually occurs in a patient
who has recently increased their level of
weight bearing activity. A radiographic
regimen dealing with the initial presenta-
tion and followed up 10 days later may be
used to assess the degree of the fracture.
Usually a radiodense line traversing the
posterior portion of the calcaneus is evi-
dent.® A CT scan may be necessary to lo-
cate a stress fracture.

Bursitis. Infracalcaneal or subcalc-aneal
bursitis causes symptoms similar to plantar
fasciitis. Posterior calcaneal bursitis gives pain
in the posterior superior aspect of the heel.

Table 1: Differential Diagnosis of Plantar Fasciitis and Tarsal Tunnel Syndrome.*

Plantar Fasciitis

Overuse
Inflammation, inversion,

Cause

Pain

Electrodiagnosis Normal

Active movements
Passive movements

Full range of motion
Full range of motion

Resisted isometric Normal
movements

Sensory deficits No
Reflexes Normal

Plantar aspect of foot, anterior calcaneus
Worse with walking, running, and in the
morning (sometimes improves with activity)

Tarsal Tunnel Syndrome

Trauma, space occupying lesion,
pronation, valgus deformity

Medial heel and medial logitudinal
arch. Worse with standing, walking,
and at night.

Prolonged motor and sensory
Latencies

Full range of motion

May have pain on pronation
weakness of foot intrinsics may be
Present

Possible
Normal
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Plantar Fibromatosis. This condition
is usually due to a contracture of the
plantar fascia. It produces a very localized
heel pain somewhat similar to that seen
in plantar fasciitis. In this condition a
thickened plantar fascia is palpable.

Arthritis. Subtalar arthritis usually oc-
curs after suffering a traumatic event. The
pain is most prominent on subtalar mo-
tion and is constant on stress and weight
bearing. Radiographs help to confirm the
diagnosis.

Calcaneal Apophysitis. This is also
called Sever’s Disease. This is often the
cause of heel pain in children 10-13 years
of age. Examination reveals tenderness
over the calcaneal apophysis. Radio-
graphs usually reveal a fragmentation of
the apophysis, and possible displacement.

Painful Heel Pad. The pain is similar
to plantar fasciitis but is usually more gen-
eralized and involves the calcaneal fat pad.

Metabolic Causes. There are a lot of
metabolic conditions that may lead to
heel pain. Gout, pseudogout, and diabe-
tes, are the more common ones. A full
blood work up is needed, in order to dif-
ferentially diagnose the condition.

Diagnosis

In order to understand the underly-
ing factors that can contribute to plantar
fasciitis one must first take into account
the anatomical structure of the area. The
central part of the plantar fascia is
greatly thickened to form the plantar
aponeurosis. It consists of a strong, thick
central part and weaker and thinner me-
dial and lateral portions.’

The plantar aponeurosis consists of
longitudinally arranged bands of dense
fibrous connective tissue. These bands
split to enclose the digital tendons and
are attached to the margins of the fibrous
digital sheaths and to the sesamoid
bones in the great toe.! The plantar
aponeurosis ultimately attaches to the
bases of the proximal phalanges.

The primary function of plantar
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aponeurosis is to support the longitudi-
nal arch of the foot to help prevent over-
pronation, and to hold the flexor tendons
under the metatarsal heads during
weight bearing. It takes up 60% of the
stresses of weight bearing. A continu-
ally increased tension or pull of the
plantar fascia on the calcaneus causes
the periosteum to become inflamed (pe-
riostitis) and tear away from the
enthesis. It is the inflammation that
causes the pain.

Over-pronation at the subtalar joint
unlocks the midtarsal joint causing the
arch to sag and the foot to elongate.
This stretches the plantar fascia at the
center of the arch or at the origin on the
heel eventually leading to inflammation
and pain. In older people, the plantar
fascia tends to lose much of the elastic-
ity placing excessive strain on its calca-
neal enthesis. A high arched,
semiflexible or rigid food also increases
tension placed on the plantar fascia.
Heel spurs form as a reaction to the in-
creased stress at the calcaneal enthesis.
These heel spurs themselves are not the
cause of the pain.

Severe pain on weight bearing after
rest is due to inflammatory edema which
accumulates during rest in a site where
there is very little space due to the tight
compartmentalization of the tissues by
strong connective tissue septa. That is, the
increased fluid increases the pressure on
the nerve endings within the tissue on
weight bearing. The pain on weight bear-
ing decreases rapidly within half an hour
of weight bearing activity due to the im-
provement in drainage of both the venous
and lymph systems servicing the area.

Rehabilitative Therapy

The goal established early in the treat-
ment phase is to reduce the surrounding in-
flammation. Once the inflammatory proc-
ess has been arrested, resorption of fluid will
occur around the site and therefore the pa-
tient will begin to experience various degrees



of pain relief. In order to reduce the in-
flammation, the practitioner must apply ice
and ultrasound therapy very intensely for
a 1-2 week period. Stabilizing the area is
important and therefore taping of the foot
may be beneficial in order to prevent fur-
ther stress on the enthesis. Heel support
in the form of a heel cushion and/or or-
thotic arch support may be used. In the sec-
ond stage of rehabilitation Achilles tendons
stretches and ice massage is recommended.
In most cases the support for orthotics and
arch support are maintained so as to re-
distribute the pressure of the weight bear-
ing activity.

Chiropractic treatment for this condition
really depends on making the precise diagno-
sis as to the subluxation and fixations. Graded
mobilization and manipulation are helpful in
restoring normal biomechanics. A number
of different manipulations may be required.
These manipulative procedures include the
navicular overide adjustment for the superior
navicular, the triangular thrust adjustment of
an anterolateral talus, the superior cuboid ad-
justment and the anterior calcaneal adjust-
ment.

Medical management often includes cor-
tisone and local anaesthetic injection at the
site of pain. This will immediately resolve the
pain for 6-12 weeks, however, the cause must
be corrected or the pain will reoccur. Al-
though very effective at initially reducing the
pain, the side effects of anti-inflammatories
must be considered when treating the patient
for this condition. Cortisone treatment may
be used in severe causes of plantar fasciitis.

The Nutritional Approach to Plantar
Fasciitis

Nutritional data is limited regarding the
treatment of plantar fasciitis. An extensive
search on MEDLINE (via PubMed) and al-
ternative medical databases (Alt-
HealthWatch & AMED) provided little, if
any, information regarding specific nutri-
tional treatments for plantar fasciitis. In the
book, A System of Orthopedic Medicine, the
histological description of fascia points to
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many possible nutritional interventions.’
Fascia is a highly fibrous tissue composed
of primarily collagen. The collagen consists
of a dense network of fibers arranged in a
regular pattern according to the stresses
placed on them. Fibroblasts are cells that
produce collagen, and are also responsible
for the non-fibrous ground substance. The
non-fibrous ground substance is com-
posed of proteoglycans, which are polysac-
charide molecules (glycosamino-glycans or
GAGs) bound to a central protein core.
Fibroblastic activity is modulated by the
partial pressure of oxygen, steroid hor-
mone levels, and nutrition.

Despite the apparent lack of nutri-
tional treatments for plantar fasciitis, the
astute clinician could help the patient by
utilizing certain nutrients to address some
of the factors known to modulate fibro-
blastic activity.

Useful nutritional interventions could
be employed to: (1) improve oxygen trans-
port to the plantar fascia; (2) modify
fibroblastic activity in order to “soften” the
plantar fascia; and (3) support the struc-
tural (histological) composition of the
plantar fascia.

Improving Oxygen Transport to the
Plantar Fascia. To improve the delivery
of oxygen to the plantar fascia, the flush-
free from of niacin, inositol
hexaniacinate (IHN) could be employed.
IHN has been shown to be helpful in the
treatment of intermittent claudication
(IC) and other peripheral vascular dis-
eases.'® The postulated mechanism of
action of IHN is arterial dilation, reduc-
tion in fibrinogen, improvement in blood
viscosity, and resultant improvement in
oxygen transport.

Even though the plantar fascia is
poorly supplied with blood vessels, IHN
supplementation may increase blood flow
and oxygen transport to the medial and
lateral plantar arteries, and the deep
plantar arch, resulting in improved nutri-
ture to the plantar fascia. These benefits
may hasten recovery from plantar fasciitis.
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The therapeutic dosages used for periph-
eral vascular diseases have been 2 grams
twice daily for at least 3 months. Using the
same dosages and treatment duration
would be reasonable for the treatment of
plantar fasciitis. It would be wise to have
liver enzymes checked at three month in-
tervals due to the rare possibility of hepa-
totoxicity with IHN supplementation. Con-
sidering IHN has a fibrinolytic effect, the
use of this nutrient with blood-thinning
medications should be monitored closely.

Modifying Fibroblastic Activity in or-
der to “Soften” The Plantar Fascia. An-
other reasonable approach to the treat-
ment of plantar fasciitis is to use the po-
tassium salt of para-aminobenzoic acid
(Potaba, Glenwood) or para-aminobenzoic
acid (PABA). Potaba is a very expensive
prescription drug whereas PABA is an in-
expensive over-the-counter nutrient that
can be found in health food stores and
pharmacies. They are almost identical ex-
cept that Potaba is the potassium salt of
PABA. Potaba is an “anti-fibrotic” agent
that has been shown to inhibit the accu-
mulation of abnormal fibrous tissue in pa-
tients with scleroderma. Potaba can in-
hibit in vitro the growth and macromol-
ecule synthesis of cultured fibroblasts
from scleroderma patients.”” Human stud-
ies utilizing Potaba have consistently
shown positive benefits on the skin and
survival.*** In a retrospective study assess-
ing the skin response to Potaba among
390 patients with scleroderma, 90% of 224
treated patients demonstrated mild, mod-
erate, or marked skin softening.** By con-
trast, less than 20% of a parallel group of
96 patients who did not receive Potaba
showed mild or moderate skin improve-
ment at the end of follow-up. The differ-
ence in skin softening between the two
groups was significant (p<0.0001).

Even though scleroderma is an ex-
tremely serious connective-tissue disease,
the ability of Potaba to reduce skin fibro-
sis may mean that its use in plantar fasciitis
(a much lesser medical condition) may
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prove to be very valuable therapeutically.
The fact that fibrosis of the plantar fascia
occurs is a very good reason to try a thera-
peutic trial of Potaba or PABA. Potaba is
better tolerated than PABA at high doses.
A good approach would be to slowly in-
crease the amount of PABA over 3-4 weeks
until 4-6 grams per day has been achieved.
High doses are necessary in order to
achieve the “anti-fibrotic” effects. Potaba
(or PABA) also has the ability to potentiate
cortisol by inhibiting its breakdown in the
liver.”® This action may help to reduce the
pain associated with plantar fasciitis, may
enhance the therapeutic benefits of an in-
jectable corticosteroid derivative (e.g., tri-
amcinolone), or may be able to reduce the
amount of injectable corticosteroid de-
rivative required. At 300-400 mg per day,
no serious side effects have been reported
with Potaba (or PABA).” When high doses
(such as 8 grams or more per day) have
been utilized, nausea, fever, hypoglycemia,
leukopenia, and rash have occurred.”

Supporting the Structural (Histologi-
cal) Composition of the Plantar Fascia.
The plantar fascia is composed of prima-
rily collagen. Vitamin C is involved in two
hydroxylation reactions necessary for col-
lagen formation. Two enzymes, prolyl-hy-
droxylase and lysyl hydroxylase, serve to
hydroxylate lysine and are required for the
hydroxylysine cross-links in collagen.’ By
acting as a reducing agent, vitamin C is
able to keep these enzymes active, and
improve the ability of fibroblasts to syn-
thesize collagen. Therapeutic doses of vi-
tamin C range from 500-3000 mg per day.
The possible toxicities or contra-indica-
tions of vitamin C therapy have been well
elucidated.”

Another nutrient that supports the
structural framework of the plantar fas-
cia is the trace mineral, copper. Copper
is a cofactor for the enzyme, lysyl oxidase.
This enzyme catalyzes the removal of the
epsilon amino group of lysyl residues of
a polypeptide and the oxidation of the
terminal carbon atom of an aldehyde.” In



other words, an intake of copper that sat-
isfies the RDA is necessary for proper col-
lagen cross-linking. An observational study
pertaining to dietary intakes of copper
demonstrated that 75% of daily diets in the
United States fail to contain the RDA of 2-
3 mg/day.”* Optimal daily doses should be
between 2-4 mg/day. This amount is safe
for long-term use. It is imperative that cop-
per levels be monitored regularly since
large doses of vitamin C can cause copper
depletion, and copper treatment may in-
duce a zinc deficiency due to the recipro-
cal relationship of these minerals in the
body.*

Supporting the integrity of the fascia by
supplying copper and vitamin C may re-regu-
late disordered fibroblastic activity by pro-
moting healthy connective tissue formation.
Improving fibroblastic activity may be a fac-
tor in alleviating fibrosis formation and/or
the pain associated with plantar fasciitis.

Theoretical Model Linking Repetitive
Microtrauma and Nutrition in the
Treatment of Plantar Fasciitis

In plantar fasciitis, the heel pain and
other symptoms are the result of repeti-
tive microtrauma overload injury at the
attachment of the plantar fascia to the in-
ferior aspect of the calcaneus.® The au-
thor’s belief that the resulting fibrosis and
tension along the plantar fascia compro-
mises blood flow (i.e., diminishes oxygen
supply and nutrition), leading to disordered
fibroblastic activity, and further pain, in-
flammation, and fibrosis formation.

To break this vicious cycle, bio-
mechanical interventions and nutritional
measures should be instituted immediately.
In addition to biomechanical treatments,
We suggest the following nutritional plan:
(1) IHN supplementation at 2 grams twice
daily for 3 months or longer to improve
blood flow, oxygen transport, and nutrition;
(2) PABA supplementation, beginning
gradually, and working up to 2-3 grams
twice daily for 8 weeks to soften the plantar
fascia (i.e., reducing fibroblastic activity and
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fibrosis formation); (3) Taper PABA to 500-
1000 mg daily for 4 weeks or longer once
softening of the plantar fascia has occurred;
and (4) Once PABA supplementation has
been tapered down, 2 mg of copper daily and
1500 mg of vitamin C twice daily in order to
support “normal” fibroblastic activity within
the plantar fascia.

Conclusion

This article presents a case report of
plantar fasciitis. It is imperative to correctly
differentially diagnose this condition in or-
der to treat it effectively. A plausible treat-
ment regimen that incorporates the
strengthening and repair of vital histologi-
cal structures has been presented. Further
studies should be directed towards the
strengthening of the structural components
of the plantar fascia. It may be through the
use of an orthomolecular medical approach
that both correction and prevention of this
condition can come about.

Acknowledgement

The Authors would like to acknowledge
that this manuscript was diligently typed
by Ms. Luisa Crupi.

Reference:

1. McGarvey W: Heel pain: “Front Line” manage-
ment of a “bottom line” problem. ] Musculoskel
Med, April, 1998:14-15.

ibid, pg. 16.

Coughlin M: Patient Education Guide, Shop-
ping for Shoes. ] Musculoskel Med, March 1999,
vol. 16:177.

Magee D: Orthopedic Physical Assessment, W.
B. Saunders Company, 3rd Edition, 1997:644.
5. Marchiori D: Clinical Imaging with Skeletal, Chest
and Abdomen, Pattern Differentials, Mosby,
1999:570.
ibid, pg. 517.

Moore K. Clinically Oriented Anatomy, 2nd edi-
tion, Williams and Wilkins, 1985:500.
ibid, pg. 500.

Ombregt L, Bisschop P, ter Veer HJ, Van de
Velde, T: Connective Tissue. A System of Or-
thopedic Medicine. Eds. Ludwig Ombregt.
Pierre Bisschop. Herman J. ter Veer. Tony Van
de Velde. WB Saunders Company Ltd. London.
1995. 26, 28.



Journal of Orthomolecular Medicine  Vol.

10. O'Hara J, Jolly PN, Nicol GG: The therapeutic
efficacy of inositol hexaniacinate (Hexopal) in
intermittent claudication: a controlled trial. Br
J Clin Practice, 1988; 42: 377-383.
Welsh AL, Eade M: Inositol hexaniacinate for
improved nicotinic acid therapy. Int Record
Med, 1961; 174: 9-15.
Priestley GC, Brown JC: Effects of potassium
para-aminobenzoate on growth and macro-
molecule synthesis in fibroblasts cultured from
normal and sclerodermatous human skin, and
rheumatoid synovial cells. ] Invest Dermatol,
1979; 72(4): 161-164.
Zarafonetis CJ, Dabich L, Negri D, et al: Retro-
spective studies in scleroderma: effect of po-
tassium para-aminobenzoate on survival. ] Clin
Epidemiol, 1988; 41(2): 193-205.
14. Zarafonetis CJ, Dabich L, Skovronski J] et al: Ret-
rospective studies in scleroderma: skin response
to potassium para-aminobenzoate therapy. Clin

11.

12.

13.

16, No. 1, 2001

Exp Rheumatol, 1988; 6(3): 261-268.

15.Gaby AR. The story of PABA: a little known but
powerful vitamin. Nutrition & Healing, 1997;
4(3): 3-4,11.

16. Marz RB: Vitamin C (Ascorbic Acid). Medical
Nutrition From Marz. 2nd Edition. Omni-Press.
Portland, Oregon. 1997. 236.

17. Gaby AR: Vitamin C, Part III. Nutrition & Heal-
ing, 1997; 4(6): 3-4,11.

18. Groff]JL, Gropper SS, Hunt, SM: Microminerals.
Advanced Nutrition and Human Metabolism.
2nd Edition. West Publishing Company. St.
Paul, MN.1995. 378-380.

19. Klevay LM. Biol Trace Elem Res, 1983;5:244-255.

20. Werbach MR. Nutrient-nutrient interactions.
Foundations of Nutritional Medicine. Third Line
Press, Inc. Tarzana, CA. 1997. 170-171.

21. Pollard H, So V. Management of plantar fasciitis:
a case report. J Sports Chiropract Rehabil,
1999:13(3):93-97.

46




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice




