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Abstract
Objective: The main objective was to evaluate the anterior flexion force (AFF) and the lateral abduction force (LAF) of

patients who underwent reverse shoulder arthroplasty (RSA) and to compare the measured force with that in a similar-

age control group. The secondary objective was to identify prognostic factors for muscle strength recovery.

Methods: Forty-two shoulders that underwent primary RSA between September 2009 and April 2020 met the inclusion

criteria and were called the arthroplasty group (AG). The control group (CG) consisted of 36 patients. The mean AFF

and the mean LAF were evaluated with a digital isokinetic traction dynamometer.

Results: The average AFF found in the AG was 15 N, while in the CG, the average AFF was 21 N (P< .001). The average LAF
in the AG was 14 N (standard deviation [SD] 8 N), while in the CG the average LAF was of 19 N (SD 6 N) (P= .002). All

prognostic factors studied in the AG showed no statistical significance: dominance (AFF 0.697/LAF 0.883), previous rotator

cuff repair surgery (AFF 0.786/LAF 0.821), Hamada radiological classification (AFF 0.343/LAF 0.857), magnetic resonance

imaging (MRI) pre-operative evaluation of the quality of the teres minor (AFF 0.131/LAF 0.229), suture of the subscapularis

at the end of the arthroplasty procedure (AFF 0.961/LAF 0.325) and postoperative complications (AFF 0.600/LAF 0.960).

Conclusion: The mean AFF was 15 N, and the mean LAF was 14 N. The comparison of AFF and LAF with a CG showed a 25%

reduction in muscle strength. It was not possible to demonstrate prognostic factors for muscle strength recovery after RSA.
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Introduction
The results of reverse shoulder arthroplasty (RSA) have
evolved over the years with the research and development of
new implants,1,2 the improvement of the surgical technique,3,4

and increased knowledge of patient rehabilitation.5–7

Several studies have assessed patient outcome expecta-
tions and the objective outcomes achieved after RSA. It is
important to know patients’ expectations and the limitations
that exist on achieving them and thus to align expectations
between the surgeon and the patient.

Regarding the functional outcome, Parsons et al8 looked for
risk factors for failure after RSA. They found that patients with
coronary heart disease, diabetes and previous joint surgery were
more likely to have worse functional outcomes, although they
were not correlated with the pre-operative expectations of these
patients.

Regarding patient expectations, Rauck et al9 showed that
elderly patients undergoing RSA were satisfied with the
re-establishment of the ability to perform some everyday
activities. Regarding the expectation of functional results,
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both younger patients and patients who had better pre-
operative function seem to be more demanding. The same
findings were verified by Werner et al10 when they analyzed
the clinical relevance of the American Shoulder & Elbow
Surgeon score to the functional evaluation during the postop-
erative period of RSAs.

Rauck et al9 found that, in addition to age, patients’ expec-
tations of results varied according to the pathology for which
surgical treatment was indicated. Patients undergoing RSA
due to glenohumeral arthrosis expected better functional
results than patients undergoing RSA due to rotator cuff
tear arthropathy (CTA). Lindbloom et al11 also verified that
patients operated on for different pathologies presented vari-
ability in their expectations of functional results.

Knowledge of muscle strength after the RSA procedure
has not been widely researched in the literature. We consider
the recovery of muscle strength to be an important step in the
recovery of upper limb (UL) function; therefore, we decided
to evaluate this item separately to verify its relevance in
improving satisfaction among our patients.

The main objective of this research was to evaluate the
anterior flexion force (AFF) and the lateral abduction force
(LAF) of patients submitted to RSA and to compare the mea-
sured force with that in a control group of similar age. As a
secondary objective, we identified prognostic factors for
muscle strength recovery.

Methods
This study was a cohort study. The Ethics Committee of the
institution issued a favorable opinion on performing the
research (approval number 3,210,752). Patients included in
the study were verbally informed of the painless nature of
the test and consented to its performance.

A group of 88 shoulders (86 patients) that underwent RSA
between September 2009 and April 2020 were evaluated
using the Constant Score and the measurement of muscle
strength.

For this study, 46 shoulders (44 patients) that underwent
primary reverse arthroplasty for the treatment of rotator
CTA at a minimum of 24 months postoperatively were
selected. Three patients who had complications that compro-
mised the assessment of muscle strength—1 patient with an
acromion fracture, 1 patient with reflex sympathetic dystro-
phy undergoing treatment and another who had recently
undergone thoracentesis—were excluded. One patient who
required re-operation due to dissociation of the metallic gle-
nosphere was also excluded.

A total of 42 shoulders (40 patients) met these inclusion
criteria and were called the arthroplasty group (AG) for sta-
tistical comparison purposes.

The AG shoulders were classified according to Hamada
et al.12 The frequency of cases by the Hamada classification
is listed in Table 1.

The surgeries were performed by the author in the beach
chair position. Deltopectoral access was used in 40 shoulders
(95.2%), and anterosuperior access was used in the others. In
28 shoulders (66.6%), the prosthesis used was Exactech®; in
9, Tornier®; in 4, Zimmer Biomet®; and in 1, Depuy
Synthes®.

The mean time spent in the procedure was 94.5 min, and
blood transfusion was required in 6 patients (14.2%).

All patients were immobilized for 30 days with a padded
sling, maintaining neutral rotation of the UL. When the sub-
scapularis tendon was repaired, active anterior flexion, lateral
rotation, and medial rotation exercises were started at 30 days
postoperatively. In patients in whom the subscapularis was
not repaired, these exercises were started on the 15th day.
Isometric exercises to strengthen the deltoid and isotonic
reinforcement of the scapula stabilizers were started at 30
days in all patients in a home orientation program. Clinical
reviews performed by the surgeon were performed monthly
until the 6th month, and subsequently, the patients were
instructed to return to the service if they needed any
guidance.

At the postoperative follow up, 5 problems (11.9%) and 5
complications (11.9%) were observed. The problems
observed were 4 hematomas that required drainage and 1
allergic reaction near the surgical wound. The complications
observed were 3 cases with neuropraxias, 2 of the axillary
nerve, and 1 of the median nerve. All cases were spontane-
ously resolved until 6 months after the operation. There
were 2 fractures of the humerus. One case was a traumatic
fracture of the middle third of the humerus treated conserva-
tively and 1 case was an incomplete humeral fracture distal to
the cementless stem noticed on the postoperative radiography
and required no special treatment.

Patients were called for evaluation at a mean of 46.9
months (standard deviation [SD] 26.8 months).

The strength assessment was performed by an indepen-
dent examiner in an outpatient setting, following the
safety rules required by the Research Ethics Committee.
The assessment of muscle strength was measured in
newtons (N) using an isokinetic digital traction dynam-
ometer from the Marine Sports Digital Fish Scale®
(MS08-00298), composed of 2 rigid adjustable straps, 1
end fixed next to the examiner’s foot and the other at
the end of the patient’s UL. The device was adjusted to
suit the patient’s height.

Table 1. Hamada Classification.

Hamada classification Number of cases Frequencies (%)

Type 2 14 33.3

Type 3 8 19

Type 4A 3 7.1

Type 4B 3 7.1

Type 5 14 33.3
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For the measurement of AFF, the patient remained stand-
ing, with the shoulder in anterior flexion of 90° on the axis of
the scapula and the forearm in a neutral position holding the
dynamometer handle with a closed hand. Three consecutive
measurements were performed with a mean interval of 10
s, and the mean was considered. The patient was allowed
to lower the UL to rest between measurements for a
maximum of 10 s (Picture 1).

For the measurement of LAF, the patient remained stand-
ing with the shoulder in lateral abduction of 90° and with the
forearm in the prone position. The dynamometer handle was
placed on the patient’s wrist to prevent the hand dorsiflexion
force from compromising the measurement. The measure-
ments were obtained in the same manner as for the anterior
flexion measurements. For patients who did not reach the
position of 90° of abduction, the force noted was considered
0 (Picture 2).

Thirty-six patients were chosen for the control group (CG)
with similar ages to the patients in the AG, without com-
plaints of pain in the ULs, with normal range of motion of
the shoulders and without a history of trauma or surgery in
their ULs. Muscle strength was measured in the same way
as for the AG in the dominant UL.

The following variables were searched in the AG patients’
charts for statistical analysis: dominance, previous rotator

cuff surgery, Hamada radiological classification, pre-
operative magnetic resonance imaging (MRI) evaluation of
the quality of the teres minor, suture of the subscapularis at
the end of the arthroplasty procedure and postoperative com-
plications (Table 2).

The descriptive and statistical analysis was performed with
R software (The R Foundation for Statistical Computing,
https://www.r-project.org/, version 4.0.0, 2020-04-24). For
the description of the sample, the mean and SD were used
for variables with symmetrical distributions, the median and
interquartile range (IQR) for variables with asymmetric distri-
butions and percentages with 95% confidence intervals for cat-
egorical variables. In the comparison between 2 groups,
Welch’s two-sample t test was used, and Pearson’s chi-square
test was used for categorical variables. For all statistical tests,
values of P< .05 were considered significant.

Results
The mean age of the 42 AG patients was 73 years old (SD 6),
and 31 (73.8%) were women. In 31 patients (73.8%), the
operated side was the right side and was the dominant side
in 76.1% of the cases.

The mean age of the 36 patients in the CG was 68.8 years
old (SD 7), and 26 (72.2%) were women. In 32 patients

Picture 1. Measurement of lateral abduction force. Picture 2. Measurement of lateral abduction force.
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(88.8%), the evaluated side was the right side, and in all
cases, the UL evaluated was the dominant limb.

The groups were compared for sex and mean age
(Table 2). They were considered similar in terms of the

ratio of men to women (0.875). They were considered differ-
ent for the mean age (0.015); however, this difference was
not relevant from a clinical point of view because both
groups consisted of seniors, and no person of the CG is
under 60 years of age. The boxplots overlap in the IQRs
(Picture 3).

The AG had an average active anterior flexion of 118.3°
(minimum of 90° and maximum of 160°) and an average
active lateral abduction of 87.3° (minimum of 50° and
maximum of 90°). Four patients (9.5%) were unable to
reach a minimum of 90° of lateral abduction for the measure-
ment to be performed (Table 3).

An average AFF of 15 N (SD 8 N) was found in the AG,
while in the CG, the average AFF was 21 N (SD 7 N). The
difference was considered significant (P< .001).

Picture 3. Comparison of the ages of both groups. Abbreviations: AG, arthroplasty group; CG, control group.

Table 2. Prognostic Factors.

PF Yesa LBDa Noa GBDa P valueb

Dominant upper

limb

AFF 15(8) 14(8) .697

LAF 14(8) 13(8) .883

Previous rotator

cuff repair

AFF 16(10) 15(7) .786

LAF 14(9) 14(7) .821

Hamada AFF 16(8) 14(7) .343

LAF 14(8) 14(7) .857

Teres minor

quality

AFF 13(6) 16(9) .131

LAF 12(7) 15(8) .229

Subscapularis

sutured

AFF 15(9) 15(8) .961

LAF 11(9) 14(7) .325

Complications AFF 17(9) 15(8) .600

LAF 14(9) 14(8) .960

aMean (SD).
bWelch’s two-sample t test.

Abbreviations: AFF, anterior flexion force; GBD, greater bone

deformity; LAF, lateral abduction force; LBD, lesser bone

deformity; SD, standard deviation.

Table 3. Group Comparison.

Characteristic AG, n= 42a CG, n= 36a P valueb

Age 73 (6) 69 (7) .015

Sex, n (%) .875

M 11 (26) 10 (28)

F 31 (74) 26 (72)

aMean (SD); n (%).
bWelch’s two-sample t test; Pearson’s chi-square test.

Abbreviations: AG, arthroplasty group; CG, control group; F, female;

M, male; SD, standard deviation.
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An average LAF of 14 N (SD 8 N) was found in the AG,
while in the CG, the average LAF was 19 N (SD 6 N). The
difference was considered significant (P= .002).

The average Constant Score in the AG patients was 63.02.
One case was classified as very good (2.3%), 11 cases as
good (26.1%), 18 cases as regular (42.8%), and 12 cases as
poor (28.5%).

The AFF and LAF of the AG were comparatively evaluated
between the dominant and nondominant ULs. The 32 dominant
shoulders presented an AFF of 15 N (DP 8 N), while the non-
dominant shoulders (10 shoulders) presented an AFF of 14 N
(DP 8). The difference was not considered significant
(0.697). The dominant shoulders had an LAF of 14 N (SD 8
N), while the nondominant shoulders had an LAF of 13 N
(SD 8). The difference was not considered significant (0.883).

The AFF and LAF in the AG were comparatively evalu-
ated between cases submitted or not to rotator cuff repair
before progressing to arthroplasty. The 9 shoulders that had
the rotator cuff tendons previously sutured had an AFF of
16 N (SD 10 N), while the others (33 shoulders) had an
AFF of 15 N (SD 7). The difference was not considered sig-
nificant (0.786). The 9 shoulders that had the rotator cuff
tendons previously sutured had an LAF of 14 N (SD 9 N),
while the others had an LAF of 14 N (SD 7). The difference
was not considered significant (0.821).

The AG forces were evaluated according to the Hamada
classification. The 22 cases of Hamada 2 and 3 (lesser bone
deformity) were compared with the 20 cases of Hamada
4A, 4B, and 5 (greater bone deformity). Cases with less
bone deformity had an AFF of 16 N (SD 8 N) and an LAF
of 14 N (SD 8), while the cases with greater bone deformity
had an AFF of 14 N (SD 7) and an LAF of 14 N (DP 7 N).
The difference was not considered significant for AFF
(0.343) or for LAF (0.857).

The AFF and LAF of the AG were evaluated among cases
with a normal teres minor compared with cases with an
absent teres minor or with fatty degeneration on pre-
operative MRI. The 17 shoulders with absence or fatty
degeneration of the teres minor had an AFF of 13 N (DP 6
N), while the others (25 shoulders) had an AFF of 16 N
(DP 9). The difference was not considered significant
(0.131). The 17 shoulders with absence or fatty degeneration
of the teres minor had an LAF of 12 N (SD 7 N), while the
others had an LAF of 15 N (SD 8). The difference was not
considered significant (0.229).

The AFF and LAF of the AG were comparatively evalu-
ated between cases in which the subscapularis was sutured
at the end of the arthroplasty procedure and cases in which
suturing was not possible. The 7 shoulders with the sutured
subscapularis had an AFF of 15 N (DP 9 N), while the
others (35 shoulders) had an AFF of 15 N (DP 8). The differ-
ence was not considered significant (0.961). The 7 shoulders
with the sutured subscapularis had an LAF of 11 N (DP 9 N),
while the others had an LAF of 14 N (DP 7). The difference
was not considered significant (0.325).

The AFF and LAF of the AG were comparatively evalu-
ated between the cases that presented or did not present com-
plications in their postoperative follow ups. The 5 shoulders
that presented complications had an AFF of 17 N (SD 9 N),
while the others had an AFF of 15 N (SD 8). The difference
was not considered significant (0.600). The 5 shoulders that
presented complications had an LAF of 14 N (SD 9 N),
while the others had an LAF of 14 N (SD 8). The difference
was not considered significant (0.960).

Discussion
After RSA, the deltoid muscle is primarily responsible for the
range of motion. It is a triangular shape muscle that encom-
passes the anterior, lateral, and posterior portions of the
shoulder. As the deltoid works together with the shoulder
girdle, the isolated assessment of its function is a challenge.13

According to Ziegler et al,13 the best way to assess the
strength of the deltoid is to position the measuring equipment
handle close to its insertion in the humerus with the UL at 90°
of abduction on the scapula plane. It should be noted that,
since it is a multipennate muscle, it is easily fatigued, espe-
cially in elderly individuals. Alta et al,14 in their study mea-
suring the muscle strength of patients undergoing RSA,
reduced the torque power of the test by a maximum of 60°
of velocity due to the advanced age of the evaluated patients.
In our study, we attempted to isolate the deltoid in the
strength measurement tests in the most appropriate way pos-
sible and without causing pain or discomfort to the patients,
following the recommendations of the American Society of
Exercise Physiology.15

The AFF of 15 N and LAF of 14 N seem to be sufficient
for daily activities, as suggested by other authors.9,14,16 Alta
et al14 evaluated torque strength in patients undergoing RSA
and compared the results with those in young individuals.
They found that patients with RSA had limited muscle
strength, especially in abduction and adduction. They sug-
gested that this limitation could be responsible for some
cases of incomplete recovery of the range of motion. Wang
et al17 evaluated torque strength in the postoperative period
of RSA for different pathologies and verified that the recov-
ery of greater amounts of internal rotation and anterior
flexion strength was related to better sports performance
and better subjective results on functional questionnaires
(QuickDASH Score and Oxford Shoulder Score). Erşen
et al16 evaluated the isometric strength and resistance of the
deltoid in cases of CTA that underwent RSA and found a cor-
relation between the strength achieved and the humeroacro-
mial distance measured on X-ray. In our study, we did not
perform radiographic analysis of the patients. Müller et al3

showed that an increase in glenosphere diameter led to signif-
icant increases in external rotation in adduction and abduc-
tion strength at the midterm follow up of RSAs.

There is a loss of muscle mass in healthy elderly patients,
and in general, decreased muscle strength accompanies this

Almeida et al. 5



loss with a decrease in power. Based on this premise, there
was a concern about recruiting a CG of similar ages as the
AG. There is also a tendency for men, because they have
greater muscle mass, to present greater strength than
women throughout all age groups, including among elderly
individuals. The authors attempted to maintain a ratio
between men and women in the CG similar to that in the
AG, as suggested by Alta et al.14

The comparison of AFF and LAF evaluated between the
groups found a 25% reduction in strength among patients
operated on with RSA. It is important to point out that this
25% reduction is compared to normal, fully functional indi-
viduals of the same age. Initially visualized as a significant
reduction, the final strength reached may be considered by
some patients in this age group as a fantastic strength
result. Further studies are suggested to verify whether the
percentage found in the reduction of muscle strength
affects daily activities.

The patients included in the AG followed an assisted
home exercise program to recover range of motion and
muscle strength, with serial visits to the service where they
underwent surgery. According to Uschok et al,5 the ability
of physical therapy to modify the final result of the treatment
in the medium-term and long-term follow up is debatable. In
their study, they found that physical therapy seemed to influ-
ence the gain of the final range of motion without specifically
improving the patients’ muscle strength. In a systematic
review published in 2020, Edwards et al7 found no studies
demonstrating the effectiveness of physical therapy programs
in the postoperative period of RSA.

There is a concern in the literature about identifying the
factors that influence the final result of RSA. Parsons et al8

found that approximately 9% of patients who underwent
primary RSA were dissatisfied with the result and that
these cases were usually related to comorbidities, such as cor-
onary disease, diabetes, and previous shoulder surgery.

In our study, we did not demonstrate interference of prog-
nostic factors in the gain of deltoid muscle strength. Patients
with nondominant UL surgery; patients receiving rotator cuff
repair prior to arthroplasty; cases with greater bone destruc-
tion, absence or fatty degeneration of the teres minor; cases
without subscapularis repair at the end of the arthroplasty
procedure; and cases with postoperative complications did
not present worse muscular strength in the evaluation.

The strengths and limitations of this review are as follows.
There was a clear intention of the authors to render the eval-
uated groups as similar as possible in terms of age and the
proportions of men and women. They also selected only
patients operated on with RSA for CTA, thus bringing the
most reliable results possible with the limited number of
patients studied. We believe that the number of patients of
the study limited the statistical analysis, especially in com-
paring prognostic factors. We consider the use of different
brands and models of prostheses, as well as different gleno-
sphere diameters, as a bias of the AG. In the CG, imaging

tests were not performed to document the presence of possi-
ble asymptomatic rotator cuff injuries that could have com-
promised the muscle strength of these individuals.

Conclusion
The mean AFF in patients undergoing RSA for CTA was 15
N, and the mean LAF was 14 N. The comparison of AFF and
LAF in a CG of similar ages showed a 25% reduction in
muscle strength in patients undergoing RSA.

It was not possible to demonstrate prognostic factors for
muscle strength recovery after RSA.
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16. Erşen A, Birişik F, Bayram S, et al. Isokinetic evaluation of
shoulder strength and endurance after reverse shoulder arthro-
plasty: a comparative study. Acta Orthop Traumatol Turc.
2019;53(6):452–456.

17. Wang A, Doyle T, Cunningham G, et al. Isokinetic shoulder
strength correlates with level of sports participation and
functional activity after reverse total shoulder arthroplasty.
J Shoulder Elb Surg. 2016;25(9):1464–1469.

Almeida et al. 7


	 Introduction
	 Methods
	 Results
	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /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 /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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


