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SUMMARY

A combined tympanoplasty method, the mobile-bridge tympanoplasty, has been applied at the Clinic for
Ear, Nose and Throat Diseases in Novi Sad since 1998. Mobile-bridge tympanoplasty is performed at our
Clinic by applying Feldmann's procedure utilizing a microsurgical oscillating saw. It is a combination of
closed and open techniques for surgical treatment of middle ear diseases. In addition to this technique, a
method for reconstruction of the posterior bone wall of the external auditory canal was introduced. This
procedure is applied in cases of damage or impairment of the bony ear canal wall using mastoid cortical
temporal bone graft or modeled cartilage of the concha. Maintenance of general anatomical relations
in the middle ear enables good ventilation of pneumatic spaces of the middle ear and Eustachian tube
permeability, thus providing good conditions for ossicular chain reconstruction. The incidence of recur-
rent cholesteatoma in combined mobile-bridge tympanoplasty and tympanoplasty with reconstruc-
tion of the posterior bone wall was 6% in total. The incidence values for the recurrent cholesteatoma in
closed tympanoplasty and in cases of open techniques were 10%. Mobile-bridge tympanoplasty and
reconstruction of the posterior bone wall of external auditory canal are methods of choice in surgical
treatment of middle ear cholesteatoma that progressed to the attic space, sinus tympani and facial recess.
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INTRODUCTION

Tympanoplasty is a surgical method that in-
volves elimination of a pathological process
from pneumatic space of the middle ear mostly
resulting from a chronic purulent otitis. The
aims of tympanoplasty include definitive elimi-
nation of the pathological process, reconstruc-
tion of a tympanic membrane and transmitting
apparatus of the middle ear, hearing improve-
ment and upgrading of overall life quality of
the patient.

Chronic purulent inflammation of the mid-
dle ear and its adnexa, with or without choles-
teatoma, is a severe otological problem, which
is due to possible development of exocranial
and endocranial complications.

The selection of appropriate surgical pro-
cedure for treating a chronic inflammatory
process in the middle ear is performed by oto-
surgeon, depending on the type and extent of
the pathological process, anatomic features of
the middle ear pneumatic space, available mi-
crosurgical equipment and otosurgical skills
of the surgeon.

The basic techniques for surgical treatment
of chronic inflammatory processes in the mid-
dle ear include the closed, i.e. “intact canal wall”
or “wall up’, and open, i.e. “canal wall down”
tympanoplasty methods.

Techniques including reconstruction of the
posterior bone wall of the external auditory ca-

nal are a combination of formerly mentioned
methods. These procedures involve partial or
complete removal of the posterior bone wall
of the meatus. Subsequently, after elimination
of a pathological process, the reconstruction
of the posterior wall of the external auditory
canal is performed.

Numerous authors report on various meth-
ods of reconstruction of the posterior wall of
the external auditory canal and its removal.

In 1959 Schiiller and Singer [1] performed
the reconstruction by using an autologous iliac
crest bone graft, and Wullstein [2] used a ho-
mograft septal cartilage in 1961. Mahoney [3]
suggested application of methacrylate, whereas
Marquet [4] in 1966, as well as Pulec and Reams
[5] in 1977 applied a homograft of the tym-
panic canal. Lapidot [6] in 1968 described a
technique applying muscle-periosteum-bone
flap. Shea and Gardner [7] in 1970 used femo-
ral head fragments obtained from a bone bank.
Aboulker et al. [8] and Marquet [4], as well as
Perkins [9] in 1975 performed reconstruction
of the posterior wall of the auditory canal by
applying an autologous mastoid bone powder.

The new era in reconstruction of the posteri-
or bone wall of the meatus started in 1979 with
Waullstein [10], who first applied bio-materials.
Diverse materials that have been used, such as
porous plastic (Proplast® — Plastiport®, Johns,
1981) [11], ceramics (Ceravital® — hydroxylapa-
tite) used by Gersdorff [12], Lacher [13], Reck
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[14] in 1983 and by Grote and Van Blitterswijk [15] and
Magnan et al. [16] in 1984. In 1992 Babighian [17] applied
Corail® and ionomer, respectively. Magnan et al. [18] ap-
plied Titane® for reconstruction of the posterior bone wall
of the external auditory canal in 1995.

The technique of temporary removal of the posterior
bone wall of the external auditory canal en block, which
is then put back into its anatomic place after elimination
of the pathological process in the mastoid and middle
ear, was first described by Guilford [19]. Considering the
advantages and drawbacks of open and closed technique
tympanoplasty many otosurgeons have been applying this
method.

Schnee [20] first applied the technique of displacement
of the posterior bone wall of the external auditory canal
(osteoplastic mastoidectomy) in 1963, 1964 and 1969.
Lapidot and Brandow [21], Richards [22] and Lin [23] also
applied mobilization and repositioning of the bone canal
in 1966, 1972 and 1990, respectively. Temporary removal
and subsequent reconstruction of the posterior bone wall
of the external auditory canal was applied by numerous
authors, such as Gerlach [24] in 1969, Portmann [25] in
1979, Wullstein [26] in 1972, 1973 and 1974, Feldmann
[27,28] in 1977 and 1978, Tange [29] in 1988, Mercke [30]
in 1987 and Babighian [31] in 1992.

To the purpose of eliminating the pathological process
in the middle ear, tympanoplasty has been applied at the
Clinic for Ear, Nose and Throat Diseases in Novi Sad for
more than fifty years, i.e. from 1957. This method was
introduced at our Clinic by Topolac [32]. The combined
method, i.e. mobile-bridge tympanoplasty, has been per-
formed at our Clinic since 1998. This technique was intro-
duced by Dankuc et al. [33]. Introduction of this method
resulted from increased incidence of recurrent cholestea-
toma after closed technique tympanoplasty procedures
with an aim of eliminating the pathological process in the
middle ear and preserving the posterior wall of the external
auditory canal. Furthermore, in case of posterior bone wall
destruction or injury, its reconstruction is performed using
autologous mastoid cortical bone graft or using modeled
cartilage of the concha, as reported by Dankuc et al. [34-
37] and Vlaski et al. [38, 39].

RECONSTRUCTION OF THE POSTERIOR BONE WALL

Our topics in this section are the following:

1. Demonstrating mobile-bridge tympanoplasty surgical
technique and reconstruction of the posterior bone
wall of the exterior auditory canal in the treatment
of chronic middle ear diseases.

2. Identifying the indications and contraindications for
the application of mobile-bridge tympanoplasty.

3. Presenting the outcomes of surgical treatment of
middle ear cholesteatoma obtained by applying the
aforementioned methods and evaluating their ad-
vantages and drawbacks in comparison to open and
closed technique tympanoplasty.

Tympanoplasty mobile-bridge technique

Tympanoplasty mobile-bridge is performed at our Clinic
by applying Feldmann’s [27-28] procedure, i.e. osteoplastic
meato-attico-antrotomy, using a microsurgical oscillating
saw. The main features of this saw are cutting amplitude at
continual span of 0-3 mm and saw thickness of 0.25 mm,
thus the defects of the resected bone tissue are minimal.
Moreover, a specific vibration mode involves minimal risk of
surrounding soft tissue damage, such as skin in auditory ca-
nal, tympanic membrane or exposed hard brain membrane.

After retroauricular approach, attico-antro-mastoidec-
tomy and preparation of the ear canal skin were performed
with subsequent resection of the posterior bone wall of the
external auditory canal. By the use of microsurgical saw
four slant incisions were made to form V-shaped grooves.

The first incision starts at the anterior border, after
performed atticotomy, extending parallel to the tegmen
tympani and mastoid tegmen. Some bleeding may occur
if the middle fossa dura is exposed due to a contact with
the saw, which indicates the necessity of changing the di-
rection of resection.

The second incision starts in the external auditory canal,
just superior to the short process of the malleus. The resec-
tion extends through the entire lateral attic wall, meeting
the first cut at an angle of 80-90°.

The third incision starts in the external auditory canal,
running parallel to the course of facial ridge, at the level
of the hole made previously through the facial recess. A
microsurgical hook, pushed through the hole of recessus
facialis from the mastoid side enables reliable control of the
medial placement of the saw in relation to the facial nerve.

The fourth incision is made in the mastoid cavity. The
saw is positioned in the hole in the facial recess, following
the direction of the facial ridge toward the level of the third
incision. The mediolateral direction of the fourth incision
is exactly the same as that of the third incision, implying
no risk of damage to the facial nerve (Figure 1A).

After resection of the posterior bone wall, it is carefully
removed from its bed using surgical pincers (Figure 1B).

Subsequent to removing the posterior bony wall of the
auditory canal, the pathological process is eliminated from
all hardly accessible regions of the middle ear, i.e. medial
and anterior attical space, tympanic sinus and facial recess
(Figure 1C).

The removed bone wall of the external auditory canal
is thoroughly cleansed of cholesteatoma and granulations
and preserved in physiological saline until reconstruction.

Reconstruction of the posterior bone wall of the ex-
ternal auditory canal is performed by repositioning the
bone bridge into the existent grooves without using any
osteosynthetic materials (Figure 1D).

Replacement of the tympanomeatal lobe provides fur-
ther sustaining and healing of replanted bone. Fascia of the
temporal muscle is used as the material for neomembrane
transplantation. Reconstruction of the ossicular chain is
performed using modeled autologous incus body or ap-
plying alloplastic materials, partial ossicular replacement
prosthesis and total ossicular replacement prosthesis.

www.srp-arh.rs ‘

481



482

Dankuc D. et al. Techniques of the Tympanomastoidectomy with Reconstruction of the Posterior Bone Wall of the External Auditory Canal

Figure 1. Tympanoplasty “mobile-bridge”: A. Resection of the posterior bone wall; B. Removal of the posterior bone wall; C. Elimination of
pathological process; D. Reconstruction of the posterior bone wall

Reconstruction of the posterior bone wall of the
external auditory canal

Severe damage of the posterior bone wall of the exter-
nal auditory canal by an advanced pathological process
strongly indicates its complete removal. After elimination
of the pathological process from anatomical spaces of the
middle ear, its reconstruction is performed using modeled
bone transplant prepared from the mastoid cortical bone
or using modeled cartilage of the concha.

This method enables excellent approach to the entire atti-
cal space and tegmen tympani, as well as to retrotympanum,
including the sinus tympani and facial recess (Figure 2A).

Reconstruction of the posterior bone wall of the external
auditory canal involves the following:

« Procedure 1 - The size of the posterior bone wall trans-
plant is determined using a sterile material. It is adjusted
to the existing height of the tegmen tympani to the level
of the bony bridge of the nervus facialis (Figure 2B).

o Procedure 2 — Modeling of the autologous bone graft
of the available mastoid cortical bone is performed
using a hammer and a chisel (Figure 2C).

‘ doi: 10.2298/SARH1508480D

e Procedure 3 - The reconstruction of the posterior
bony ear canal wall is performed by positioning the
modeled bone graft into the existent grooves in the
region of tegmen tympani and bony ridge of nervus
facialis (Figure 2D).

Procedure 4 - Transplantation of the tympanic neo-
membrane is performed using the temporalis muscle
fascia followed by reconstruction of the ossicular
chain. Along with the reconstruction of the tympanic
membrane applying the temporalis muscle fascia, a
free periosteal flap and tympanomeatal skin flaps are
used for covering the bone transplant inferolaterally
and superolaterally, respectively. This procedure en-
ables proper positioning of the reconstructed posterior
bony ear canal wall and provides its further appropri-
ate nourishment.

The technique of reconstruction of the posterior bony
ear canal wall is also applicable in cases of previous open
technique tympanoplasty, radical or conservative radical
temporal bone trepanation, where the opened mastoid cav-
ity is detached from tympanic cavity and closed in relation
to the external auditory canal.
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Figure 2. Posterior bone wall reconstruction: A. Posterior bone wall removal; B. Size determination of the posterior bone wall; C. Modeling of
the autologous bone graft; D. Replacement of the posterior bone wall

During the postoperative follow-up period the follow-
ing parameters were monitored: incidence of early and
late complications, incidence and time needed for the re-
currence of the disease, as well as duration of immediate
postoperative care.

Monitoring early postoperative complications included
monitoring the condition of the skin of the external audi-
tory canal, condition of the neomembrane and replanted
bone of the posterior meatus wall.

Inflammation of the skin of the external auditory canal
was observed in one patient, showing tendency for stenosis
of the external auditory canal. Neomembrane perforation
was also apparent in one patient. Rejection of the replanted
bone was observed in the same patient.

During this surgical procedure there was no damage
inflicted on the hard brain membrane of the middle cranial
fossa nor on the facial nerve.

The period of immediate postoperative care required for
neomembrane acceptance ranged averagely between three
to four weeks. After this period no particular treatment of
the external auditory canal was necessary.

Incidence of residual cholesteatoma in such cases is sig-
nificantly reduced compared to open and closed technique
tympanoplasty. Patients with middle ear cholesteatoma,
who underwent various microsurgery procedures, were
monitored and evaluated in the period 1998-2014. The
incidence of recurrent cholesteatoma in combined mo-
bile-bridge tympanoplasty and tympanoplasty with recon-
struction of the posterior bone wall was 6% in total. The
incidence values for the recurrent cholesteatoma in closed
tympanoplasty and in cases of open techniques were 10%.

The best surgical procedure for treating chronic dis-
eases of the middle ear is still a matter of dispute among
otosurgeons, and many of them emphasize the advantages
and drawbacks of two basic tympanoplasty techniques, i.e.
open and closed technique tympanoplasty.

Closed technique tympanoplasty involves preserving
the posterior bony wall of the external auditory canal with
attico-antro-mastoidectomy with or without posterior tym-
panotomy.

The principal disadvantages of this method are the fol-
lowing: (1) difficult elimination of a pathological process,
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particularly cholesteatoma, from hardly accessible regions
of the middle ear, such as medial and anterior attic, tym-
panic sinus and facial recess; (2) the epitympanum and
mastoid are inaccessible during postoperative inspection
and require the “second look” surgery; (3) higher incidence
of residual disease, i.e. cholesteatoma; (4) recurrent cho-
lesteatoma may develop from retraction pocket formation;
(5) complete eradication of the disease requires multiple
surgical procedures.

Rosenfeld et al. [40] conducted a retrospective study of
cholesteatoma at pediatric age and tried to identify factors
that may contribute to the development of residual and
recurrent cholesteatoma. Their report indicated the high-
est incidence of residual/recurrent disease in the period of
the first three years post surgery, reaching the rate of 61%
in the sixth year post surgery. The aggressive nature of
cholesteatomatous process is more prominent at pediatric
age, thus a systematic long-term follow-up and prospective
“second look” surgery are strongly recommended.

Dodson et al. [41] from Virginia University, USA, in-
vestigated incidence of recurrent cholesteatoma in cases
of different tympanoplasty techniques, with an average
follow-up period of 37.7 months. Recurrent disease was
observed in 41% of patients who underwent “intact canal
wall” mastoidectomy, whereas a 12% recurrence rate was
observed after “canal wall down” tympanoplasty. The func-
tional postoperative outcomes were satisfactory, showing a
hearing level of 30 dB in 75% of the cases that underwent
“intact canal wall” mastoidectomy, and in 70% of the cases
after “canal wall down” procedure. The authors consider
the closed technique tympanoplasty a method of choice
for initial eradication of cholesteatomatous process, except
where contraindicated by other reasons.

Topolac R. [32] described 905 cases that underwent sur-
gery at the Clinic for Ear, Nose and Throat Disease in Novi
Sad in the period 1978-1987. The closed technique tympa-
noplasty and open technique tympanoplasty were applied
in 89.5% and 10.5% of patients, respectively. Complete
eradication of pathological process was achieved in 86.6%
of cases, whereas hearing improvement was observed in
69.8% of patients after reconstruction of the transmission
mechanism of the middle ear applying only auto, i.e. ho-
mologous ossicles.

The main advantages of tympanoplasty with preserved
posterior wall of the external auditory canal include the
following: (1) faster recovery; (2) simple postoperative care
procedure that does not require long-term cleansing of the
post-operative cavity; (3) ear protection during water expo-
sure is not necessary; (4) preservation of normal anatomi-
cal relations in the middle ear provides better conditions
for transmitting apparatus reconstruction.

Contrary to the closed technique, the open technique
tympanoplasty implicates removal of the posterior bony
wall of the external auditory canal to the level or vertical
course of the facial nerve and lateral attic wall.

Numerous authors report on significant advantages of
this method, which include the following: no absolute ana-
tomical contraindication to its application; it is the most
reliable method for disease eradication; higher safety of the
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method and better visualization of operative area; lower
incidence of residual and recurrent cholesteatoma; easy
detection of residual cholesteatoma without the “second-
look” surgerys; it is applicable in all age categories.

Radulovi¢ [42] reports very good results and curing in
more than 90% of patients subjected to open technique
tympanoplasty during the postoperative follow-up period
of two to six years. Recurrent cholesteatoma and perfora-
tion of the neomembrane were observed in 6.5% of cases.
Moreover, functional outcomes are comparable with results
achieved with other tympanoplasty techniques.

Hirsch et al. [43] from Pittsburgh University, USA, who
give preference to the open technique tympanoplasty in
eradicating cholesteatoma in children, report on incidence
of recurrent cholesteatoma during the five-year postopera-
tive follow-up period. The rates of recurrent cholesteatoma
were 11% with canal wall down mastoidectomy, 19% with
preserved posterior wall of the external auditory canal, 5%
with modified radical mastoidectomy and 0% with radical
mastoidectomy. The authors also report on better func-
tional outcomes and decreased rate of revision surgeries
in canal wall down tympanoplasty.

The principal disadvantages of this method implicate an
alteration of anatomical relations in the pneumatic space
of the middle ear and the creation of a large, open opera-
tive cavity. Postoperative results involve (1) longer curing
period; (2) the need for special care and periodical cleans-
ing of postoperative cavity; (3) increased risk of infection;
and (4) necessary ear protection during exposure to water.

Advantages and drawbacks of mobile-bridge
tympanoplasty

Mobile-bridge tympanoplasty is a combination of closed
and open techniques of surgical treatment of middle ear
diseases. Temporary removal of the posterior wall of the
external auditory canal during surgery results in better
visualization of the entire attic space, including tegmen
tympani, tympanic sinus and facial recess.

Djeri¢ [44] emphasized the importance of the epitym-
panic portion of cavum tympani in the field of otosurgery
due to frequent localization of cholesteatoma, which pro-
gresses from superoposterior regions to mesotympanum.

Postoperative care procedure is similar to that in closed
technique tympanoplasty, yet long-term treatment of the
external auditory canal is not necessary, and risk of the
infection of the operative cavity is minimal.

The principal disadvantages of this technique are the
impossibility of postoperative inspection and monitoring
of the recurrent disease behind the reconstructed posterior
wall of the external auditory canal and intact membrane.
In case of suspect recurrent cholesteatoma during the post-
operative period, a revision surgery is strongly indicated.

Richards [22] reports on the following complications of
the mobile-bridge tympanoplasty performed in 76 patients:
transient paralysis of the facial nerve in two cases, bone re-
jection in two patients and ear canal stenosis in one patient.
This tympanoplasty technique was not applicable in two
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cases due to large-scale spontaneous erosion of the bony
wall of the auditory canal. During postoperative follow-up
period of at least 18 months, residual cholesteatoma was
observed in one patient, whereas otorrha and retraction
pocket were detected in three and five patients, respectively.

Vase et al. [45] described various methods for the recon-
struction of the posterior wall of the meatus in 41 patients.
A bone autograft or homograft cartilage was applied for
reconstruction, as well as Feldmann’s procedure. The recur-
rent disease was observed in 18% of patients during the
postoperative follow-up period of 28 months.

Many authors have described reconstruction of the pos-
terior canal wall and mastoid obliteration using various
methods, e.g. Ucar [46] using composite osteoperiosteal
flaps, Sudhoff et al. [47] using composite cartilage/titanium
grafts, Bagot et. al. [48] including ceramic alloplasts, Rober-
son et al. [49] using bone pate. Gantz et. al. [50] described
modified canal wall reconstruction tympanomastoidec-
tomy with mastoid obliteration.

CONCLUSION

Tympanoplasty with mobile-bridge technique and tym-
panoplasty with reconstruction of the posterior canal wall
proved to be reliable methods for eradication of pathologi-
cal processes in the middle ear in 94% of cases.
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TexHUKe TUMNAHOMACTOMAEKTOMUjE C PEKOHCTPYKLMjOM 3aAHer KOLUTAHOT 3UA3

cnoJ/ballber CAywHor KaHana

Dparan [aHkyu'?, Jbubana Bnalwkn'? Hemama lMejakosuh'>

'YHuep3uteT y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;
*KnuHuka 3a 6onecT yBa, rpna v Hoca, KnuHnuku ueHtap BojsoguHe, Hosu Cag, Cpbuja

KPATAK CAZAPXKAJ

KombuHoBaHa MeTofia TUMMaHOMAACTUKE, TMMNAHOMIACTHKa
,MOKPETHY MOCT’, NprMetbyje ce Ha KnHnum 3a 6onecty yBa,
rpna v Hoca y Hoom Cazly og 1998. rogmHe. Y nssohetby oe
MeToge KopurcTu ce DenamaHoB NOCTynaK y3 NpUMeHy MUKPO-
XUPYPLLKe ocLnnaTopHe Tectepe. TMMMaHOMIacTiKa,MoKpeT-
HW MOCT” je KOMOMHaLWja 3aTBOPEHMUX 1 OTBOPEHUX TEXHUKA
XVPYPLIKOT Nleyetba 0bosberba cpepmber yBa. lMopep oBe Tex-
HVIKe TMMaHOMIacT/Ka, yBeAeHa je 1 MeTofia PEKOHCTPYKLM-
je 3apmber KoWTaHor 3ufa Cnosballkber CAYLIHOT KaHana, 1 To
Kop terosor owTeherba UM HepgoCTaTKa, MPUMEHOM KOLUTaHOT
rpadTa HaYMHEHOT 07 Aesla MaCTOUAHOT KopTeKca TemrnopanHe
KOCTV AN XPCKaBuLie YLHe WKosbke. OuyBatbem aHaTOMCKMX
OfHOCa Cpefitber yBa OfpaBa ce obpa BeHTUNaLyja MHeymaT-
CKUX NPOCTOPa Cpefrber yBa Kof npoxogHe Eyctaxvjese Tybe,

puMsbeH « Received: 08/01/2015

doi: 10.2298/SARH1508480D

a CamMmUM TVIM 1 06V YCITOBM 32 PEKOHCTPYKLM]Y OCHKYNapHOT
naHua. Yyectanoct pesnayanHor xonecreatoma Kog nprime-
tbeHe TEXHMKE TUMMAHOMIACTHKE ,MOKPETHN MOCT” 1 TMMa-
HOMMACTUKe C PEKOHCTPYKLMjOM 3aaHber 3uga Ccnosballkber
CNyLWHOT KaHarna buna je ykynHo 6%. Kog 3aTBOpeHUX TeXHMKa
TVIMMNAHOMMACTMKA YYeCTaNnocT pe3nayanHor Xosiecteatoma 6u-
na je 10%, Kao 1 Koj OTBOPEHUX TeXHUKa. TumnaHoniactika
,MOKPETHN MOCT" ¥ TUMNAHOMNACTUKA C PEKOHCTPYKLIMjOM 3a-
Hber KOLUTAHOr 31Aa Cnosballikber CAYLIHOT KaHana jecy MeToae
1360pa XUPYPLLKOT JleueHa XonecTeaToma Cpeftber yBa Koju
ce NPOoLMPUO y NPeAeo aTrKka, TMMNAHNYHN CUHYC 1 peLiecyc
daumjanHor xumBLa.

KrbyuHe peun: xonecteatom cpeaer yBa; TAMMaHOMNACTUKa;
YLWHY KaHar; PEKOHCTPYKTUBHE XMPYPLUKE NMpoLeaype

MpuxsahieH « Accepted: 24/02/2015




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


