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Abstract

Background: Zygoma is a very crucial component for the anteroposterior positioning of the midface and for the maintenance of
facial contours. Zygomatic fractures are considered as the second most common type of facial fractures following nasal fractures.
We have developed a new reduction technique called “lever,” which is based on the application of lifting force as an alternative to the
methods in which the pulling force is applied. Patients: Over a |2-year period, 90 patients were treated with minimal access
approach and 130 patients were treated with open reduction internal fixation (ORIF), using the lever technique. Results: In the
follow-up period, no complications occurred in any of the patients who underwent minimal access approach. Miniplate removal
operation was performed in 3 of the patients. Enophthalmos developed in one patient. Since 4 of the 7 suboptimal reduction patients
did not experience any functional or cosmetic problems, no treatment was necessary and the remaining 3 patients underwent fat
graft due to the presence of malar depression. Conclusion: This minimally invasive surgical procedure we have developed can be
successfully used both in the minimal access approach and in ORIF, especially in delayed cases. We recommend this method due
to the reasons that it is safe to conduct, easy to learn, fast to apply, simple to perform, and also economical to deploy.

Résumé

Historique : L'os zygomatique est décisif pour le positionnement antéropostérieur de la partie médiane du visage et la
préservation des contours du visage. Les fractures zygomatiques sont considérées comme la deuxiéme cause de fractures du
visage en importance, apres les fractures du nez. Les auteurs ont créé une nouvelle technique de réduction, la « technique de
levier », qui repose sur I'application d’'une force de soulévement plutot que sur les méthodes reliées a une force de tension.
Patients : Sur une période de 12 ans, 90 patients ont subi un abord d’accés minime et |30, une fixation interne par réduction
chirurgicale (FIRC) a l'aide de la technique de levier. Résultats : Pendant la période de suivi, aucun patient ayant subi I'abord
d’accés minime n’a souffert de complications. Trois ont di faire extraire des mini-plaques. Un patient a souffert d’énophtalmie.
Puisque quatre des sept patients ayant subi une réduction sous-optimale ne présentaient aucun probléme fonctionnel ou
esthétique, ils n’ont pas eu besoin de traitement supplémentaire, et les trois autres ont regu une greffe de tissus adipeux en raison
d’un enfoncement malaire. Conclusion : Cette intervention peu effractive mise au point par les auteurs peut étre utilisée avec
succes pour I'abord d’acces minime et la FIRC, surtout dans les cas différés. lls recommandent cette méthode parce qu’elle est
sécuritaire, facile a apprendre, facile a appliquer et a exécuter et peu colteuse.
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Introduction

Zygoma is a very crucial component for the anteroposterior
positioning of the midface and for the maintenance of facial
contours.' Following nasal fractures, zygomatic fractures are
considered as the second most common facial fracture type,>
and these types of fractures represent 13% of all the craniofa-
cial fractures.® Several techniques have been used to treat zygo-
matic fractures.*'® There is still controversy related to the
subject and no consensus has been reached on the best surgical
technique to be deployed for the treatment of zygomatic frac-
tures. The common goal for the successful treatment of zygo-
matic fractures is accurate reduction and the 3-dimensional
restoration of the disturbed anatomy to achieve preinjury cos-
metic and functional appearance, while minimizing complica-
tions.!! Fracture reduction can be performed through an open
reduction internal fixation (ORIF) or with minimal access
approach depending on the clinical signs and radiographic
analysis.

Minimal access approach through extraoral, intraoral, or
percutaneous accesses is used for most cases of pure zygomatic
arch (ZA) fracture.’ However, in these techniques, the fracture
reduction is achieved by pulling force, which can lead to com-
plications such as difficulty in manipulation, especially in
severe depressive and delayed fractures, as well as inadequate
reduction and extra fractures which may be caused due to the
excessive and uncontrolled force exertion in fracture frag-
ments. In this study, in order to remove the above disadvan-
tages, we have developed a new reduction technique called the
“lever,” which is based on the application of lifting force as an
alternative to various methods in which the pulling force is
applied. We have used this technique for minimal access
approach and for ORIF of zygoma fractures.

Materials and Methods

Patients and Methods

Over a 12-year period (2005-2017), 90 patients were treated with
minimal access approach, while 130 patients were treated with
ORIF using the lever technique in our department. The mean age
of'the patients was 40.2 years (range: 13-90 years), and there were
180 men and 40 women included in the study. It was observed that
in 5 of the patients, bilateral zygomatic bone were affected. The
affected side was the right side in 93 patients and the left side in
122 patients. The causes of the injuries were motor vehicle acci-
dent (71), falling down (66), physical assault (49), animal attack
(15), sports injury (12), work-related injuries (5), and gunshot
injury (2). There were maxillofacial traumas accompanying 72
patients. During treatment, maxilla in 41 patients, mandible in
19 patients, and frontal and nasal bone fractures were found in
15 patients. Table 1 shows the data of the patients.

In this case, we used a classification which classify the
zygomatic fractures as monopod, dipod, or tripod fractures.
The monopod fractures included (1) zygomaticofrontal (ZF),
(2) zygomaticomaxillary, and (3) ZA fractures. The dipod frac-
tures were subclassified into 3 types according to combination

Table |. Demographic and Operative Details of Patients.

Minimal
Access
Approach ORIF Total
Gender
Male 73 107 180
Female 17 23 40
Etiology
Traffic accident 17 54 71
Fall down 35 31 66
Assault 24 25 49
Animal attack 3 12 15
Sports injury 8 4 12
Work-related injuries 3 2 5
Gunshot injury 2 2
Mean of age 429 383 40.2
Laterality
Right 40 53 93
Left 50 72 122
Bilateral 5 5
Associated maxillofacial 3 cases 69 cases 72 cases
injuries
Maxilla 41
Mandible 3 19
Nasal bone 15
Frontal bone 15
Orbit 8
Sphenoid bone 4
Ethmoid bone 4
Temporal bone |
Vomer |
Treatment Closed Mini plate,
reduction K-wire
Complication
Persisted paresthesia 9 22
Pin removal 4
Retreatment 4
Fat graft application 3
Enophthalmos 2

Abbreviation: ORIF, open reduction internal fixation.

of the previously mentioned 3 sites, which were 1 and 2, 1 and
3,and 2 and 3. Tripod fracture included all 1, 2, and 3. 12 During
the study period, in 220 patients, 225 zygomatic fractures were
treated in total of 144 monopods (90 ZA fractures), 53 dipods,
and 28 tripods fractures (Table 2).

The patients were evaluated by simple radiography (Water
view or submentovertex view) and/or with computed tomogra-
phy and with post-operative physical examination. Mean
follow-up time was 16 months.

Surgical Technique

Lever technique was used in isolated depressed ZAs and/or in
body fractures. Lever technique was not used in isolated ZF
fractures. The lower edge of the zygoma body was identified by
palpation. A 4-mm incision was made parallel to the skin crises
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Table 2. Classification of Zygomatic Fractures.

Location Type No. Cases %
Monopod 144 64
ZA 90 40

M 47 20.9
ZF 7 3.1

Dipod 53 235
ZM + ZA 13 57

ZF + ZM 34 15.2
ZA + ZF 6 2.6

Tripod 28 12.5

ZM + ZA + ZF 28 12.5

Total 225 100

Abbreviations: ZA, zygomatic arch; ZF, zygomaticofrontal; ZM,
zygomaticomaxillary.

Figure |. Schematic drawing of the Lever technique. It is possible to
apply the device in different directions through the same incision so as
to repair varies zygoma fractures.

under this point. The subcutaneous tissues and muscles were
dissected by scissors parallel to the facial nerve, and the Yan-
kauer nasal septum elevator was utilized under the zygoma or
its arch according to the localization of the fracture. In minimal
access approach operations, depression was palpated, and the
fracture fragment was elevated until the reduction was con-
firmed by palpation and inspection. The ORIF operations also
utilized the same technique for reduction. The fractures of the
zygoma arch, body, and inferior orbital rim were simultane-
ously repaired using the lever technique in complex zygoma
fractures (Figures 1-7). Subsequently, internal fixation was
performed with miniplate screws similar to conventional meth-
ods or in some cases with K-wire.

Results

No early complications, such as bleeding, hematoma, seroma,
or infection, were observed in any of the patients. In the late
period, no complications such as non-union or inadequate

Figure 2. Elevation of the depressed zygomatic body with Lever
technique.

Figure 3. Elevation of the depressed zygomatic arch with Lever
technique.

Figure 4. Preoperative basal view of a patient who had severe right
malar depression due to the zygoma’s tripod fracture.
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Figure 5. Early postoperative basal view after repair of all fractures
using Lever technique.

Figure 6. Preoperative 3D-CT aspect of the same patient.

Figure 7. Early postoperative 3D-CT aspect.

reduction in the fracture line occurred in any of the minimal
access approach patients. Miniplate removal operation was
performed in 3 patients who underwent ORIF and who were
complaining of pain, while 1 patient was having the cause of
palpable screw. Enophthalmos developed in one patient with
panfacial trauma accompanied by a blow-out fracture and in
one patient who was injured by a gunshot. Since 4 of the
7 suboptimal reduction patients did not experience any func-
tional or cosmetic problems, no treatment was necessary, while
3 patients underwent fat graft due to the presence of malar
depression. No facial nerve injury occurred in any of the
patients. The operation scars, where the elevator was placed
on the cheek site, were observed to be inconspicuous.

Discussion

The Gillies temporal approach is most commonly applied for
minimal access approach of isolated ZA fractures.'® However,
in this method, since the anatomically deep planes are reached,
manipulation is very difficult and the zygoma body and orbital
lower-rim cannot be reached with this technique. According to
the Lever formula (F,-d. = Fd,), the greater the distance
between the load and the fulcrum, the more force must be
applied. In the Gillies approach, the distance from the temporal
region, which is the fulcrum point to the zygoma which is
accepted as the load is longer than the distance from the ful-
crum point (cheek site) to the zygoma in the lever technique
(Figure 8). Hence, we need to apply more force in the Gillies
approach. This reduces the success of Gillies technique as
compared to the lever technique and especially it may be insuf-
ficient in the delayed cases. Moreover, Ogden stated that the
Gillies technique may lead to the middle temporal vein injury,
which can potentially lead to hazardous bleeding.'*

In addition to Gillies approach, several techniques have
been reported in the literature for minimal access approach of
ZA fractures: intraoral approaches,'” towel clip,* the Volk-
mann bone hook,® suture technique,'® endoscopic reduction,’
and ORIF using a bicoronal incision.’

The intraoral approach (Keen technique) provides access to
the zygomatic body and the arch, but due to the intraoral flora,
it may increase the infection rates.!” Towel clip, bone hook,
and suture technique are the other methods used in minimal
access approach zygoma fractures. In these techniques, as the
direct pulling force is applied to lift the zygoma, it is necessary
to exert more force than the lever technique, in which only the
lift force is applied (Figure 9). These techniques may also be
inadequate for treatment in delayed cases.

The endoscopic technique requires the utilization of expen-
sive instruments despite providing the maximum visualization
potential and it has a long learning curve. Furthermore, the
endoscopic technique also needs extensive access incisions.'®
An open coronal approach is required in posteriorly displaced
fractures. This direct approach carries the risk of leaving a long
scar, scalp numbness, alopecia, and injury to the temporal
branch of the facial nerve.'® These risks are present in addition
to the usual risks associated with the long operation time.?°
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Figure 8. Schematic comparison of the Lever and Gillies techniques.
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Figure 9. Schematic comparison of the Lever and other reduction techniques of the zygomatic body.

In minimal access approach techniques, reduction in classi-
cal ORIF techniques is performed by applying direct pulling
force to the various surgical instruments mentioned above.
Since there is no fulcrum point, as a result, significantly larger
and uncontrolled force is applied, which can lead to extra frac-
tures in fracture fragments, as well as complications such as
inadequate or failed reductions in delayed cases. However,
with the lever technique, reduction is achieved with the appli-
cation of lifting force by supporting it from a fulcrum point
located on the side of the cheek, so that the net force gain is
obtained. Thus, the above complications are minimized since a
more controlled force is applied. The advantage of the method
comes from using the Lever technique in both ORIF and in
minimal access approach to zygomatic fractures.

Conclusion

Thanks to the Lever technique, it is possible to achieve suc-
cessful reduction in all the fractures of the zygoma except the
ZF fractures by directly taking advantage of the increased
strength due to the lever effect. This minimally invasive surgi-
cal procedure, which we have developed, can be successfully
used in both minimal access approach and ORIF, especially in

delayed cases. We recommend the utilization of this method as
it is safe to perform, easy to learn, fast to apply, simple to
conduct, and economical to deploy.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References

1. Gruss JS, Van Wyck L, Phillips JH, Antonyshyn O. The impor-
tance of the zygomatic arch in complex midfacial fracture repair
and correction of posttraumatic orbitozygomatic deformities.
Plast Reconstr Surg. 1990;85(6):878-890.

. Kim J, Kim S, Chung S, Chung YK. Zygomatic arch fracture: a
new classification and treatment algorithm with epidemiologic
analysis. J Craniofac Surg. 2014;25(4):1389-1392.

. Hussain K, Wijetunge DB, Grubnic S, Jackson IT. A comprehen-
sive analysis of craniofacial trauma. J Trauma. 1994;36(1):34-47.



140

Plastic Surgery 27(2)

10.

11.

. Carter TG, Bagheri S, Dierks EJ. Towel clip reduction of the

depressed zygomatic arch fracture. J Oral Maxillofac Surg.
2005;63(8):1244-1246.

. Kaastad E, Freng A. Zygomatico-maxillary fractures. Late results

after traction-hook reduction. J Craniomaxillofac Surg. 1989;
17(5):210-214.

. Giindeglioglu OA, Ozen C, Inan 1, et al. Closed reduction of

zygoma tripod and isolated arch fractures with Volkmann bone
hook. Kulak Burun Bogaz Ihtis Derg. 2013;23(4):211-216.

. Swanson E, Vercler C, Yaremchuk MJ, Gordon CR. Modified

Gillies approach for zygomatic arch fracture reduction in the set-
ting of bicoronal exposure. J Craniofac Surg. 2012;23(3):859-862.

. Giudice A, Colangeli W, Cristofaro MG. Percutaneous reduction

of an isolated zygomatic fracture using a wire suture. Br J Oral
Maxillofac Surg. 2013;51(7):¢201-¢202.

. Werner JA, Frenkler JE, Lippert BM, Folz BJ. Isolated zygomatic

arch fracture: report on a modified surgical technique. Plast
Reconstr Surg. 2002;109(3):1085-1089.

Ono MC, Ono SE, de Oliveira e Cruz GA, da Silva Freitas R, Matias
JE, Campos AC. Closed reduction and percutaneous Kirschner wire
fixation in the treatment of simple zygoma fractures: orbital volu-
metric outcomes. J Craniofac Surg. 2014;25(4):1404-1407.
O’Hara DE, DelVecchio DA, Bartlett SP, Whitaker LA. The role
of microfixation in malar fractures: a quantitative biophysical
study. Plast Reconstr Surg. 1996;97(2):345-350.

12.

13.

14.

16.

17.

18.

19.

20.

Hwang K, Kim DH. Analysis of zygomatic fractures. J Craniofac
Surg. 2011;22(4):1416-1421.

Gillies HD, Kilner TP, Stone D. Fractures of the malar-zygomatic
compound: with a description of a new x-ray position. Br J Surg.
1927;14(56):651-656.

Ogden GR. The Gillies method for fractured zygomas: an analysis
of 105 cases. J Oral Maxillofac Surg. 1991;49(1):23-25.

. Courtney DJ. Upper buccal sulcus approach to management of

fractures of the zygomatic complex: a retrospective study of 50
cases. Br J Oral Maxillofac Surg. 1999;37(6):464-466.

Kim DK, Kim SK, Lee JH, Park CH. Aqua splint suture technique
in isolated zygomatic arch fractures. Eur Arch Otorhinolaryngol.
2014;271(4):707-711.

Cinpolat A, Ozkan O, Bektas G, Ozkan O. Closed reduction of
zygomatic tripod fractures using a towel clip. J Plast Surg Hand
Surg. 2017;51(4):275-279.

Czerwinski M, Lee C. The rationale and technique of endoscopic
approach to the zygomatic arch in facial trauma. Facial Plast Surg
Clin North Am. 2006;14(1):37-43.

Stanley RBJr. The zygomatic arch as a guide to reconstruction of
comminuted malar fractures. Arch Otolaryngol Head Neck Surg.
1989;115(12):1459-1462.

Islamoglu K, Coskunfirat OK, Tetik G, Ozgentas HE. Complica-
tions and removal rates of miniplates and screws used for max-
illofacial fractures. Ann Plast Surg. 2002;48(3):265-268.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


