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ABSTRACT
Introduction: Little objective evidence is available to guide rehabilitation protocols in regard to the sling weaning 
process following arthroscopy surgery of the shoulder. The purpose of this study was to establish an objective, crite-
rion based protocol for accelerated sling weaning following shoulder arthroscopy.

Methods: 82 active duty service members (ADSM) underwent elective shoulder arthroscopic surgery by three ortho-
paedic staff surgeons. One physical therapist progressed patients through the criterion based sling weaning progres-
sion (SWEAP) protocol for each surgery and documented pain levels, sleep habits, and decrease in sling use. 
Preoperative and six month postoperative Quick Disability of the Arm, Shoulder, and Hand (qDASH) and Shoulder 
Pain and Disability Index (SPADI) scores were obtained. The ability to perform an Army Physical Fitness Test (APFT) 
was recorded at six months postoperative.

Results: Patients completed sling weaning at an overall mean of 16.6 ± 5.0 days with continued use in unprotected 
military settings only beyond this timeframe. As patients steadily progressed out of the sling for 1 hour, 2-3 hours, and 
half-day periods, average pain scores decreased during these time periods at 5.0±1.2, 3.7±1.2, and 2.1±1.3 (0-10 pain 
scale), respectively. Patients obtained 6-7 hours of sleep or normal sleep habits at an average of 10.9±4.4 days postop-
erative. Overall, preoperative qDASH and SPADI scores improved from 39.8±13.0 to 2.4±2.0 and 46.4±16.1 to 3.3±3.2, 
respectively, at 6 months follow up. All 82 patients were able to return to deployable status. 30 (36.6%) patients 
required formal restrictions for the push-up portion of the APFT at six months postoperative. 7 of these 30 patients 
required running restrictions.

Conclusions: Early improvement in quality of life indicators can be obtained in the initial postoperative period with 
a progressive, criterion based SWEAP protocol. Patients demonstrated favorable outcomes with return to occupational 
and physical fitness activities. This study will guide orthopedic surgeons and physical therapists to enhance the sling 
weaning process during rehabilitation protocols and improve preoperative counseling sessions for accurate postopera-
tive expectations.

Study Design: Retrospective Case Series; Level of evidence 4.
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INTRODUCTION 
The use of sling immobilization after arthroscopic 
shoulder surgery is well accepted to protect surgi-
cal repairs in the immediate postoperative period. 
Postoperative stiffness is the most common compli-
cation ranging in incidence from 8.6-15% after these 
procedures and is often associated with prolonged 
immobilization.1-3 This can be true both for the dura-
tion of time immobilized in a sling, as well as the 
aggressiveness of the physical therapy protocol. Tra-
ditional protocols generally follow longer periods of 
time for sling use for all patients within a given pro-
tocol and do not individualize patient progression 
regarding sling use based upon objective criteria.1-5 
Accelerated physical therapy protocols have been 
successful in decreasing pain scores and produc-
ing earlier functional activity and range of motion 
compared to conservative protocols.6 Little clinical 
evidence is available regarding objective criteria to 
successfully wean patients out of the sling, which is 
why consensus rehabilitation guidelines prevail in 
most physical therapy literature and medical center 
protocols.1,4 

Given successful reports of accelerated rehabilita-
tion protocols in shoulder arthroscopy and high 
patient satisfaction, the purpose of this study was 
to establish an objective, criterion based protocol 
for accelerated sling weaning following shoulder 
arthroscopy.6 The authors hypothesize that a crite-
rion based early sling weaning protocol would yield 
improvements in quality of life with decreased pain 
and improved sleep habits with continued favorable 
outcomes at six month follow up.

MATERIALS AND METHODS
All active duty service members (ADSM) undergo-
ing shoulder arthroscopy and open pectoralis major 
repair as performed by three orthopaedic staff sur-
geons at a single institution from October 1, 2011 to 
October 31, 2012 were included in this retrospective 
review. Patients excluded from the study were retired 
soldiers, active duty patients who retired during fol-
low up, soldiers in the Warrior Transition Battalion, 
soldiers undergoing the medical board process to 
exit military service, or soldiers with any concurrent 
neurologic or psychological diagnosis including, but 
not limited to traumatic brain injury. The local Insti-
tutional Review Board approved this study protocol.

One physical therapist followed these patients dur-
ing their rehabilitation and documented pain levels, 
sleep habits, and decrease in sling use at all postop-
erative visits. The most restrictive SWEAP (longest 
duration of protocol) was utilized for patients under-
going multiple procedures. All SWEAP protocols are 
available in Table 1. In general, surgeries involving 
repairs had six weeks of sling weaning with earlier 
progression as allowed, based on criteria assessing 
compliance, pain, use of narcotics, passive range of 
motion, sleep habits, and ability to tolerate progres-
sion. This specific progression criterion outlined in 
Table 2 was reviewed at each visit and needed to be 
favorable in order to advance to the next phase of the 
protocol. After the sling could be discontinued per 
protocol, soldiers were still allowed to wear the sling 
in unprotected military settings. This is important 
for enlisted soldiers with less control over their sur-
roundings as compared to commissioned officers. 

All patients completed preoperative and six month 
postoperative Quick Disability of the Arm, Shoulder, 
and Hand (qDASH) and Shoulder Pain and Disability 
Index (SPADI) scores. These objective outcome scores 
are well validated in the literature.7-9 Active duty sol-
diers are required to take an Army Physical Fitness 
Test (APFT) twice a year which involves two minutes 
of pushups, two minutes of sit-ups, and a timed two 
mile run to gauge physical fitness. For medical rea-
sons, soldiers can be granted formal restrictions or 
“profiles” by physicians on performing these activi-
ties. Soldiers’ profiles to be exempt from or be allowed 
to perform modified physical fitness activities for the 
APFT were reviewed at six months postoperative.

Statistical analysis was performed in SPSS version 19. 
Descriptive data was generated for multiple variables 
including average time for sling use and pain. A series 
of independent t-tests were performed using age, gen-
der, and profile status as the independent variables. 
Data is reported as mean ± standard deviation. The 
null hypothesis for each test was rejected at p≤0.05.

RESULTS 
82 ADSM including 73 males and 9 females with an 
average age of 34.2±8.7 years were included in the 
retrospective review. Individual procedures included 
12 superior anterior to posterior labral (SLAP) 
repairs, 17 glenohumeral stabilization procedures 
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with 4 or less anchors involving ≤180˚ circumfer-
ence, 5 glenohumeral stabilization procedures with 5 
or more anchors involving >180˚ circumference, 10 
rotator cuff repairs utilizing a single row technique 
with 1-2 anchors (all followed small-medium rota-
tor cuff repair protocol), 33 open sub-pectoral biceps 
tenodeses, 2 biceps tenotomies, 13 distal clavicle 
resections, 10 coracoplasties, and 38 sub-acromial 
decompressions. Two pectoralis major repairs per-

formed in open fashion were included in the study 
due to requiring a sling during rehabilitation. 

Data is summarized with a breakdown of individual 
protocols in Table 3. Patients were able to tolerate 1 
hour without sling at average of 3.7±1.2 days post-
operative, 2-3 hours without sling at 5.7±1.3 days 
postoperative, and half day at 8.1±2.0 days postop-
erative. 100% of patients completed sling weaning 

Table 1. Criterion Based Sling Weaning Progression (SWEAP) Protocols.

Table 2. Criterion Based Sling Weaning Progression (SWEAP) Protocol: Progression Criteria.
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before the individualized protocol goal at an overall 
average of 16.6±5.0 days postoperative (SLAP repairs 
19.6±5.7, glenohumeral stabilization procedures 
with 4 or less anchors involving ≤180˚ circumference 
16.1±4.1, glenohumeral stabilization procedures 
with 5 or more anchors involving >180˚ circumfer-
ence 19.8±3.3, rotator cuff repair 23.1±4.5, biceps 
tenodesis/tenotomy procedures 13.5±2.3, pectora-
lis major repairs 20.0±1.4, and arthroscopy with no 
repairs performed 13.0±2.5).

Pain scores as measured on a 0-10 scale (0 for no 
pain, 10 for maximal pain) decreased from 5.0±1.2 
when patients were trialing for 1 hour out of the 
sling, 3.7±1.2 when trailing for 2-3 hours out of the 
sling, and 2.1±1.3 when trailing for half day peri-
ods out of the sling. Those under age 35 reported 
significantly less pain after being out of a sling for 
half a day than those 35 years and older (1.71±1.3 
vs 2.55±1.3, p=0.004). Patients obtained 6-7 hours 
or a normal night’s sleep at an average of 10.9±4.4 
days postoperative. Females had a statistically sig-
nificant more rapid return to normal sleep patterns 

compared to males at 9.56±3.0 days postoperative 
compared to 11.04±4.6 days postoperative, respec-
tively (p=0.04). Age and gender differences were 
not statistically significant for any other outcome 
parameter (p>0.05). No patient experienced clinical 
failure of any repair during the follow up period.

Overall, preoperative qDASH and SPADI scores 
improved from 39.8±13.0 to 2.4±2.0 and 46.4±16.1 to 
3.3±3.2, respectively. All patients were deployable at 
six months postoperative. 30 (36.6%) patients required 
a profile for the push-up portion of the APFT at six 
months postoperatively. 7 of these 30 patients required 
running restrictions as well (1 for SLAP repair, 1 for 
glenohumeral stabilization procedure with 5 or more 
anchors involving >180˚ circumference, 2 for rotator 
cuff repair, 2 for isolated biceps tenodesis/tenotomy, 
and 1 for shoulder arthroscopy without repair).

Patients requiring a profile to be exempted for cer-
tain portions of the physical fitness test at six months 
postoperative were found to have a statistically sig-
nificant increase in sling weaning time compared 

Table 3. Summary of outcome data for all patients and individualized rehabilitation protocols.

All=All patients in subgroup, Permanent Profi le= Patient required permanent profi le at 6 months post-operative, No Permanent Profi le= Patient did not require permanent profi le at 6 months post-operative. *= Statistically 
signifi cant after adjusting the p-value for multiple comparisons. p values provided are for comparison of soldiers with and without permanent profi les at 6 months post-operative.
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to soldiers not requiring profiles (18.6±6.0 days 
vs 15.4±4.0 days, p=0.014*) (Figure 1), increased 
time to obtain normal sleep habits (13.3±4.8 days 
vs 9.5±3.6 days, p=<0.001*), and increased pain 
scores at the later portion of sling weaning (4.3±1.2 
vs 3.3±1.1, P=0.001 at 2-3 hours without sling, 
2.6±1.3 vs 1.8±1.2, p=0.008 at half day without 
sling) (Figure 2).

Preoperative qDASH and SPADI were significantly 
worse for patients with profiles at 47.1±13.5 and 
55.7±13.3 compared to patients without profiles at 
35.6±10.9 and 41.1±15.2, respectively (p=<0.001, 
p=<0.001*). Patients with profiles experienced a 
more significant quantitative change in outcome 
scores postoperative, but were still significantly 
worse than patients without profiles (postoperative 
qDASH 3.7±1.9 vs 1.7±1.8 p=<0.001, postopera-
tive SPADI 4.7±3.8 vs 2.4±2.5 p=0.002).

DISCUSSION
Many studies have evaluated rehabilitation methods 
in order to improve outcomes after shoulder arthros-

copy including accelerated rehabilitation protocols, 
customized physical therapy programs, and early 
use of passive motion.6,10-12 Improvements in surgical 
repairs have enabled surgeons and physical thera-
pists to explore these options with less fear of hard-
ware or soft tissue repair failures.

Penna et al performed a cadaveric study to test the 
strength of transglenoid sutures for labral and capsular 
shift repair techniques.13 The greatest stress was found 
in the abducted and externally rotated position at a 
mean force of 17.7N in the capsular shift with labral 
repair group. The maximum chondrolabral junction 
force in any trial was 26.1N which is still significantly 
below the biomechanical pullout strength of a knotless 
anchor at 650N as documented by Leedle and Miller.14 
An update on pullout strengths and modes of failure 
utilizing a biomechanical analysis found most current 
anchors fail by eyelet failure followed by suture break-
age.15 Pullout was not the predominant mode of failure 
for any anchor tested. Mean force for load to failure in 
cortical bone ranged from mean force of 161.1-521.6N 
and 116.8-611.8N for cancellous bone.

For rotator cuff repairs, cadaveric and animal models 
have demonstrated that the mode of failure has been 

Figure 1. Average decrease in sling use (days postoperative) throughout Criterion Based Sling Weaning Progression (SWEAP) as patient 
came out of sling for specifi ed periods of time during protocol. Error bars reported as standard error of the mean. *Solid line=All Patients, 
Dotted Line= Patients with Profi le, Dashed Line= Patients without Profi le.

*Represents statistically signifi cant differences between groups 
after accounting for unequal variances. 
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effectively transferred to the soft tissue instead of 
bone tunnel fracture or suture breakage with mod-
ern anchor fixation over bony tunnels.16,17 These tests 
demonstrate improvement over historical repair 
methods and have allowed for further enhancement 
of rehabilitation protocols with biology now becom-
ing the limiting factor in most cases.18

Consensus rehabilitation guidelines currently offer 
poor objective criteria for sling weaning. The Ameri-
can Society of Shoulder and Elbow Therapists pro-
vided the first multidisciplinary guideline in 2010 for 
therapy following arthroscopic anterior stabilization 
with or without Bankart repair which states a range 
of 0-4 weeks immobilization “dependent on patient’s 
specific injury/pathology, co-morbidities, amount 
of natural laxity, past surgical history, specific sur-
gical technique (including type of fixation and arm 
position at time of capsular plication), and physician 
philosophy”.1,4 This criterion gives a wide range of 
interpretation and offers little direct evidence for 
rehabilitation. These guidelines are similar to most 
large rehabilitation center protocols being formed 
mostly by expert opinion in Gestalt methodology. 
After reviewing all available literature, the AAOS 

Clinical Practice Guideline Summary for Optimiz-
ing the Management of Rotator Cuff Problems offers 
inconclusive recommendations for any purpose con-
cerning immobilization duration or position.19

Stiffness continues to be a persistent postoperative 
complication following surgery on the glenohumeral 
joint which occasionally requires further operative 
intervention. Tokish et al prospectively followed 41 
patients undergoing circumferential labral repairs 
and kept all patients in an abduction sling for six 
weeks except for bathing and range of motion of the 
elbow, wrist, and hand.5 Pendulum exercises began 
at two weeks postoperative with a supervised physi-
cal therapy program not starting until six weeks 
postoperative. Two of 39 patients available at 31.8 
month follow up developed postoperative stiffness 
and tightness requiring further arthroscopic release. 
Those authors concluded that a less aggressive reha-
bilitation protocol could have contributed to stiffness 
in these patients.

Patient dissatisfaction from prolonged immobiliza-
tion may be considered a complication affecting the 
patient’s perceived results of shoulder arthroscopy. 

Figure 2. Average pain level decreases throughout Criterion Based Sling Weaning Progression (SWEAP) as patient came out of sling for 
specifi ed amounts of time during protocol. Error bars reported as standard error of the mean. *Solid line=All Patients, Dotted Line= 
Patients with Profi le, Dashed Line= Patients without Profi le.
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Kim et al performed a prospective randomized clini-
cal study of an accelerated rehabilitation protocol 
following arthroscopic Bankart repair.6 The con-
trol group remained immobilized for three weeks, 
but was allowed to wash the axilla daily and able 
to flex their wrist and elbow during this time. The 
accelerated group began gradual exercise on postop-
erative day one and wore the sling during sleep for 
two weeks. Minimal documentation was provided 
for directing sling use by the authors of this article. 
However, the authors found statistically significant 
favorable results in reducing pain at six weeks post-
operative, improving patient satisfaction, earlier 
return of range of motion, and earlier return of func-
tional activity level with the accelerated protocol 
(p<0.05). Final follow up demonstrated no differ-
ence in recurrence of instability, objective outcome 
scores, pain, or return to prior activity. Satisfaction 
was measured one year postoperatively with 64% of 
patients in the control protocol recalling an “unsatis-
factory” rehabilitation protocol compared with only 
9% in the accelerated protocol.

Utilizing the criterion based sling weaning progres-
sion (SWEAP) protocol described in the current 
study, patients reported decreasing pain scores 
that progressively improved as less time was spent 
immobilized in the sling. Normal sleep patterns 
were obtained before the standard two week follow 
up appointment for most patients. The SWEAP pro-
tocol utilized in this study can supplement the cur-
rent rehabilitation therapies at most major medical 
centers and rehabilitation facilities.

Soldiers who ultimately required formal physical 
activity restrictions or “profiles” had increased time 
for sling weaning, increased postoperative days to 
obtain normal sleep habits, and increased pain scores 
during the sling weaning timeframe. Increased dis-
ability on preoperative and postoperative qDASH and 
SPADI scores was found for patients who required 
these formal restrictions compared to patients who 
did not require a profile at six months follow up. The 
postoperative difference in qDASH and SPADI scores, 
although statistically significant after controlling for 
multiple comparisons, had an absolute value differ-
ence of only two points. This minimal difference 
would not be expected to correlate with a significant 
increase of functional disability requiring a profile for 

the APFT. The increased qDASH and SPADI scores in 
this group could potentially be attributed to differ-
ences in pain tolerance or willingness to report pain. 
Another explanation is the potential for secondary 
gain for some soldiers to attempt to decrease their 
physical fitness requirements even though they may 
have similar qDASH and SPADI scores compared to 
a more motivated soldier. This study gives general 
statistics that about one-third of soldiers undergoing 
shoulder arthroscopy will require a profile which will 
aid preoperative counseling, but this finding needs to 
be studied more in future research, and discussion 
needs to be individualized for every soldier’s diagno-
sis and planned surgery as demonstrated in Table 3.

LIMITATIONS
Limitations of this study include its retrospective 
nature and relatively small sample size for each 
individual type of surgery. No control group was 
available at the authors’ institution and no represen-
tative standard was found in literature to compare 
our results. All data collection was obtained by one 
physical therapist which could introduce an element 
of bias. Patients were allowed to continue to wear 
the sling in unprotected military settings which was 
unable to be quantitatively documented. The vast 
majority of patients were male which reflects the 
military patient population. Increasing the num-
ber of patients including an equal balance of males 
and females, comparing results to a control group, 
and increasing the duration of follow up would 
strengthen the findings. Musculoskeletal ultrasound 
would also be a useful adjunct to evaluate the integ-
rity of the repair for patients undergoing rotator cuff 
repair in addition to their clinical outcome.20,21

CONCLUSION
This study documents the initial favorable quality of 
life outcomes in the first six postoperative weeks and 
positive objective outcomes at six months postopera-
tive following an accelerated SWEAP protocol after 
shoulder arthroscopy for a wide variation of surgical 
procedures in a military population. The majority of 
patients (63.4%) were able to pass an unrestricted 
Army Physical Fitness Test (APFT) at six months 
postoperative. At this timeframe, excellent return 
to occupational activities was demonstrated with all 
patients being deployment-eligible and being able to 
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return to their prior military specialty. This data will 
improve preoperative counseling for patient expecta-
tions and provide physical therapists with objective 
criteria for sling weaning during the rehabilitation 
process.

REFERENCES
 1. Gaunt BW, Shaffer MA, Sauers EL, Michener LA, 

McCluskey GM, Thigpen C. The American Society of 
Shoulder and Elbow Therapists’ consensus 
rehabilitation guideline for arthroscopic anterior 
capsulolabral repair of the shoulder. J Orthop Sports 
Phys Ther. Mar 2010;40(3):155-168.

 2. Parsons BO, Gruson KI, Chen DD, Harrison AK, 
Gladstone J, Flatow EL. Does slower rehabilitation 
after arthroscopic rotator cuff repair lead to long-
term stiffness? J Shoulder Elbow Surg. Oct 
2010;19(7):1034-1039.

 3. van der Meijden OA, Westgard P, Chandler Z, Gaskill 
TR, Kokmeyer D, Millett PJ. Rehabilitation after 
arthroscopic rotator cuff repair: current concepts 
review and evidence-based guidelines. Int J Sports 
Phys Ther. Apr 2012;7(2):197-218.

 4. Consensus Rehabilitation Guidelines: Arthroscopic 
Anterior Stabilization with or without Bankart 
Repair. Revised 2007; www.asset-usa.org/Guidelines/
Arthroscopic_Anterior_Stabilization.pdf. Accessed 
August 6, 2013.

 5. Tokish JM, McBratney CM, Solomon DJ, Leclere L, 
Dewing CB, Provencher MT. Arthroscopic repair of 
circumferential lesions of the glenoid labrum. J Bone 
Joint Surg Am. Dec 2009;91(12):2795-2802.

 6. Kim SH, Ha KI, Jung MW, Lim MS, Kim YM, Park 
JH. Accelerated rehabilitation after arthroscopic 
Bankart repair for selected cases: a prospective 
randomized clinical study. Arthroscopy. Sep 
2003;19(7):722-731.

 7. Beaton DE, Richards RR. Measuring function of the 
shoulder. A cross-sectional comparison of fi ve 
questionnaires. J Bone Joint Surg Am. Jun 
1996;78(6):882-890.

 8. Hill CL, Lester S, Taylor AW, Shanahan ME, Gill TK. 
Factor structure and validity of the shoulder pain 
and disability index in a population-based study of 
people with shoulder symptoms. BMC Musculoskelet 
Disord. 2011;12:8.

 9. Matheson LN, Melhorn JM, Mayer TG, Theodore BR, 
Gatchel RJ. Reliability of a visual analog version of 
the QuickDASH. J Bone Joint Surg Am. Aug 
2006;88(8):1782-1787.

10. Koo SS, Parsley BK, Burkhart SS, Schoolfi eld JD. 
Reduction of postoperative stiffness after 

arthroscopic rotator cuff repair: results of a 
customized physical therapy regimen based on risk 
factors for stiffness. Arthroscopy. Feb 2011;27(2):155-
160.

11. Lee BG, Cho NS, Rhee YG. Effect of two 
rehabilitation protocols on range of motion and 
healing rates after arthroscopic rotator cuff repair: 
aggressive versus limited early passive exercises. 
Arthroscopy. Jan 2012;28(1):34-42.

12. Peltz CD, Dourte LM, Kuntz AF, et al. The effect of 
postoperative passive motion on rotator cuff healing 
in a rat model. J Bone Joint Surg Am. Oct 
2009;91(10):2421-2429.

13. Penna J, Deramo D, Nelson CO, et al. Determination 
of anterior labral repair stress during passive arm 
motion in a cadaveric model. Arthroscopy. Aug 
2008;24(8):930-935.

14. Leedle BP, Miller MD. Pullout strength of knotless 
suture anchors. Arthroscopy. Jan 2005;21(1):81-85.

15. Barber FA, Herbert MA, Hapa O, et al. 
Biomechanical analysis of pullout strengths of 
rotator cuff and glenoid anchors: 2011 update. 
Arthroscopy. Jul 2011;27(7):895-905.

16. Burkhart SS, Diaz Pagan JL, Wirth MA, Athanasiou 
KA. Cyclic loading of anchor-based rotator cuff 
repairs: confi rmation of the tension overload 
phenomenon and comparison of suture anchor 
fi xation with transosseous fi xation. Arthroscopy. Dec 
1997;13(6):720-724.

17. Demirhan M, Atalar AC, Kilicoglu O. Primary 
fi xation strength of rotator cuff repair techniques: a 
comparative study. Arthroscopy. Jul-Aug 
2003;19(6):572-576.

18. Gerber C, Schneeberger AG, Beck M, Schlegel U. 
Mechanical strength of repairs of the rotator cuff. 
J Bone Joint Surg Br. May 1994;76(3):371-380.

19. Pedowitz RA, Yamaguchi K, Ahmad CS, et al. 
American Academy of Orthopaedic Surgeons 
Clinical Practice Guideline on: optimizing the 
management of rotator cuff problems. J Bone Joint 
Surg Am. Jan 18 2012;94(2):163-167.

20. Paxton ES, Teefey SA, Dahiya N, Keener JD, 
Yamaguchi K, Galatz LM. Clinical and radiographic 
outcomes of failed repairs of large or massive rotator 
cuff tears: minimum ten-year follow-up. J Bone Joint 
Surg Am. Apr 3 2013;95(7):627-632.

21. Prickett WD, Teefey SA, Galatz LM, Calfee RP, 
Middleton WD, Yamaguchi K. Accuracy of ultrasound 
imaging of the rotator cuff in shoulders that are 
painful postoperatively. J Bone Joint Surg Am. Jun 
2003;85-A(6):1084-1089.



<<
  /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 0.1000
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [657.000 855.000]
>> setpagedevice


