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ABSTRACT

PURPOSE OF THE STUDY
To compare the functional and radiological results of the total arthroscopic treatment (TAT) performed due to the rotator
cuff (RC) tear problem with the results of the arthroscopically assisted mini-open surgery (AAMOS).

MATERIAL AND METHODS

This study conducted over a two-year period included all had TAT or AAMOS. Patients were included in the study if they
had undergone arthroscopic or mini-open rotator cuff repair, with a minimum of 2 years’ follow-up. Patients were divided into
two groups in terms of the surgical technique performed. Patients who had TAT was included into the group 1 and, AAMOS
group 2. Exclusion criteria included other significant intra-articular pathology such as SLAP lesions or glenohumeral
arthrosis, previous rotator cuff surgery, massive rotator cuff tears (>5 cm), and neurologic disorders such as brachial
plexopathy or suprascapular neuropathy. Every patient underwent magnetic resonance imaging evaluation before surgery
and at last follow-up after surgery. Acromion typed of patients were recorded. Patients were questioned for ASES and
Constant score.

RESULTS

Fifty-eight shoulders were included in the study. Twenty-eight patients were female and 30 were male. The mean age was
55.63 = 8.06 years. Both groups had 29 patients per each. Mean follow-up period was 26.26 + 11.46 months. There was no
statistically significant difference between the mean age and gender distribution of the groups (p > 0.05). No statistically sig-
nificant difference in the follow-up period between two groups (p > 0.05). No statistically significant difference was found be-
tween the postoperative ASES measurements between the two groups (p > 0.05). There was no statistically significant dif-
ference in postoperative Constant measurements between the two groups (p > 0.05). There was no statistically significant
difference between the Acromion types between the two groups (p > 0.05). No statistically significant difference was found
between the both groups in terms of accompanying shoulder pathology and AC joint degeneration (p > 0.05). In the postop-
erative MRls of the patients, 7 patients in the Group 2 and 6 patients in the Group 1 were found to have recurrent tears. No
statistically significant difference was found (p > 0.05).

DISCUSSION

When compared their patients who underwent RC repair by AAMOS intervention with those treated with TAT intervention
and stated that the results were satisfactory for both groups and close to each other during their 2-year follow-up regardless
of the tear diameter. Rotator cuff repairing with TAT is becoming a popular method of shoulder surgery. Initial reports of out-
comes with this technique have indicated similar results when compared with open techniques, with less perioperative mor-
bidity. Patients with RC tears treated by TAR, the shoulder range of motion was achieved in a shorter time and the rate of
development of fibrous ankylosis was found to be lower. We performed the same configuration for the repair technique that
may avoid to differ the results. Additionlay, all patients in study had the same rehabilitation protocol not to differ the results.
Our study demonstrated similar results, with no differences noted in clinical outcomes between the TAT and the AAMOS for
all scoring scales evaluated. Our experience with TAT notes a steep learning curve for proper technique. Certainly, surgeons
may attempt a TAT, knowing that the patient’s long-term outcome will not differ if the AAMOS is needed.

CONCLUSIONS

It must be kept in mind that both surgical methods may provide satisfactory results; the decision regarding which method
should be used must be based on the skills, experience and technical oppurtunities of the orthopedic surgeon. However,
any of the surgical technique is chosen, smilar excellent clinical results can be achieved.
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INTRODUCTION

Rotator cuff (RC) tendon pathologies are among the
primary causes of shoulder pain in young and elderly
patients (4, 6). Surgical repair of rotator cuff (SRRC) is
a procedure commonly applied to eligible patients,
which has proven beneficial in relieving pain and
function (17, 27).

In recent years, treatment options for RC ruptures
changed from open surgery to mini open and fully arthro-
scopic surgery options. Nevertheless, despite their increasing
popularity and reported advantages, arthroscopic and open
RC repairs are reported to have similar clinical results
(24, 25). Although arthroscopic surgery prolongs the op-
eration time and cost, its advantages such as less morbidity,
rapid healing, better imaging, increased soft tissue mobility,
patient acceptance of surgery and less pain are reported as
advantages over open surgery (4, 13).

Studies report that post-SRRC short-term complication
rates from 0.9% to 2.1% (21). However, the available
literature regarding the comparison between arthroscopic
repair of RC and open technique is limited to single
center studies, small patient groups or specific patient
populations.

Our hypothesis is to show that total arthroscopic
treatment (TAT) for RC tendon tear has similar results
compared to the arthroscopically assisted mini-open
surgery (AAMOS).

Our study aimed to compare the functional and radi-
ological results of total arthroscopic repair operated due
to RC tear problem with the results of arthroscopically
assisted mini-open surgery.

MATERIALS AND METHODS

This retrospective study was conducted at a single
institution between 2017 and 2020. This study was con-
ducted with the approval of the Institutional Review
Board and was in line with the ethical principles of the
Declaration of Helsinki. The reference number for the
ethics committee approval was 20/344-67.

This study conducted over a two-year period included
all had undergone RC TAT or AAMOS. Patients were
included in the study if they had arthroscopic or mini-
open rotator cuff repair, with a minimum of 2 years’ fol-
low-up. Exclusion criteria included other significant in-
tra-articular pathology such as SLAP lesions or
glenohumeral arthrosis, previous rotator cuff surgery,
massive rotator cuff tears (>5 cm), and neurologic
disorders such as brachial plexopathy or suprascapular
neuropathy.

A retrospective review of surgical records was per-
formed, including a detailed medical history, physical
examination, and radiographic evaluation. Every patient
underwent magnetic resonance imaging evaluation before
surgery and at last follow-up after surgery.

Patients were divided into two groups in terms of
the surgical technique performed. Patients who had RC
TAT were included in group 1 and patients who had
AAMOS were included in group 2.
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All surgeries were performed by one surgeon using
similar surgical techniques within each group. All patients
underwent examination under anesthesia followed by
a diagnostic glenohumeral and subacromial arthroscopy.
All patients then underwent coracoacromial ligament
release coupled with an arthroscopic decompression.
Arthroscopic decompression was performed using the
posterior acromion as a guide for resection, converting
acromion morphology to type I postoperatively. No pa-
tients in either group underwent distal clavicle resec-
tion.

Bone anchors were the primary method of fixation
in the groups, averaging 1.5 per a case. In the group 2,
the majority of fixations were through bone tunnels. All
anchors used were bioabsorbable with permanent sutures.
All of the anchors were double loaded with suture,
giving 2 points of fixation per anchor. Each anchor was
directly visualized implanting the bone and tested for
integrity before it was used.

The rehabilitation protocols for the both groups were
same. Postoperatively, the patients were maintained in
an arm sling and began passive range of motion in the
frontal plane, pandulum exercise with isometric exervises
immediately after surgery. Active-assisted supine motion
was begun at 4 weeks. Resistive exercises started at ap-
proximately 3 months.

Acromion typed of patients were recorded. Patients
were questioned for ASES and Constant score.

Statistical analyses were performed using SPSS
version 14.0. Statistical analysis of the results between
the 2 groups was performed using a 2-sample t-test.
The primary end-point of this study was the ASES and
Constant scoring surveys. A power analysis was performed
to determine the ability of the study to detect a significant
difference in ASES ans Constant scores between two
groups. The minimal clinically important difference
(MCID) used for this calculation was 7 for ASES and
Constant points. This study had 88% power for detecting
an MCID between study groups at a significance level
of 0.05.

RESULTS

A total of 72 patients with 76 treated shoulders met
the inclusion criteria, which included surgically proven
full-thickness rotator cuff tears. Fourteen patients with
18 shoulders were unavailable for the study: records
were lost for 3 patients with 6 shoulders, and 11 patients
with 12 shoulders were not included in the study that
they did not respond to call or e-mail requests. A total
of 58 patients with 58 shoulders were included in the
study. Both acute and chronic tears were included.

The study includes a total of 58 cases with 48.3%
(n = 28) female and 51.7% (n = 30) male. The average
age of all patients is 55.63 =+ 8.06 years. 50% (n=29) of
the cases were in the group 1, and 50% (n = 29) in the
group 2. While 53.4% (n = 31) of the cases are on the
right side, 46.6% (n = 27) are on the left side. The
number of the patients who had surgery from their
dominant limb was 36 (62%). Follow-up periods range
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Table 1. Demographic changes
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TAT (n=29) AAMOS (n=29) p
Age (year) Min-Max (Med) 39-73 (56) 40-70 (55) 20.449
Mean+Ss 56.44+8.65 54.82+7.49
F/U time Min-Max (Med) 5.73-35.83 (29) 7.37-43.03 (31.8) 50.041*
Mean+Ss 23.83+9.95 28.69+1.49
Gender; n (%) Female 18 (62.1) 10 (34.5) °0.066
Male 11 (37.9) 19 (65.5)
Side; n (%) Right 16 (55.2) 15 (51.7) °1.000
Left 13 (44.8) 14 (48.3)
a Student’s t-test ® Mann-Whitney test
¢ Yates’ continuity correction test *p <0.05
Table 2. ASES evaluation of the groups
ASES TAT (n=29) AAMOS (n=29) p
Preop Min-Max (Med) 22-57 (37) 11-50 (36) 20.047*
Mean+Ss 38.51+9.25 33.62+9.08
Postop Min-Max (Med) 42-100 (90) 33-100 (86) 20.494
Mean+Ss 86.58+15.01 83.89+14.71
p 0.022* 0.006**
Preop-postop Min-Max (Med) 19-74 (49) 20-79 (50) 20.533
Mean+Ss 48.06+13.9 50.27+12.86
4 Student’s t-test d Paired samples t-test *p<0.05
from 5.73 to 43.03 months, with an average
of 26.26 + 11.46 months (Table 1). The ASES
average period of the pre-operative symptom 120
duration was 6+3.6 months. Eight patients :;g

had family history for rotator cuff surgery.

There was no statistically significant
difference between the mean age and
gender distribution of the groups (p >
0.05). No statistically significant difference
was found between the follow-up periods
of the cases on a group basis (p > 0.05).
No statistically significant difference was
found between the sides of the cases in-
cluded in the study on a group basis (p >
0.05) (Table 1).
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It was found that the preoperative ASES
measurements of the group 1 was signifi-
cantly lower compared to the group 2 (p <
0.05). No statistically significant difference
was found between the postoperative ASES measurements
between the two groups (p > 0.05). No significant dif-
ference was found between the two groups in terms of
healing duration of the postoperative period. The mean
increase of ASES measurements was 48.06 + 13.9 in
the group 2 after surgery It was found to be statistically
significant (p < 0.05). The mean increase of ASES
measurements was 50.27 + 12.86 in the group 1 after
the surgery. It was found to be statistically significant
(p <0.05). The change in postoperative ASES measure-
ments compared to the preoperative period showed no

Fig. 1. ASES comparison of two groups.

statistically significant difference between two groups
(p>0.05) (Table 2, Fig. 1).

No statistically significant difference was found in
preoperative Constant measurements between two groups
(p > 0.05). There was no statistically significant difference
in postoperative Constant measurements between two
groups (p > 0.05). The mean increase of 34.68 + 10.61
in the postoperative Constant measurements in the group
2 was found to be statistically significant (p<0.05). The
mean increase of 38 + 12.95 in Constant measurements
in the group 1 was also statistically significant (p < 0.05).
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morbidity (2, 9, 10, 24-26). Our study
demonstrated similar results, with no dif-
ferences noted in clinical outcomes between
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the TAT and the AAMOS for all scoring
scales evaluated. Our experience with TAT
noted a steep learning curve for proper
technique. Certainly, surgeons may attempt
a TAT, knowing that the patient’s long-
term outcome will not differ if the AAMOS
is needed. However, when the surgeon has
enough skills and experience allow that
the TAT may be performed with similar
outcomes and less perioperative morbidi-
ty.

TAT may have a large number of good

Fig. 2. Constant comparison of two groups.

The change in the postoperative ASES measurements
compared to the preoperative period showed no statistically
significant difference between two groups (p > 0.05)
(Table 3, Fig. 2).

There was no statistically significant difference be-
tween the Acromion types of the cases between two
cases (p > 0.05). No statistically significant difference
was found between the two groups in terms of accom-
panying shoulder pathology and AC joint degeneration
(p > 0.05). In the postoperative MRIs of the patients, 7
patients in the group 2 and 6 patients in the group 1
were found to have recurrent tears, and no statistically
significant difference was found (p > 0.05).

DISCUSSION

Based on the activity scores, significantly similar
clinical healing was seen in two groups compared to the
preoperative period of the RC. Although we think that
both treatments are useful methods depending to the
surgeon's skills, we are also of the opinion that AAMOS
may be beneficial in the educational process of young
surgeons.

Rotator cuff repairing with TAT is becoming a popular
method of shoulder surgery. Initial reports of outcomes
with this technique indicated similar results when com-
pared with open techniques, with less perioperative

Table 3. Constant score evaluation of the groups

and excellent results for long term. TAT
can provide outcomes and complication
rates equal to those of AAMOS. Further-
more, a significant number of patients regain
their shoulder range of motion faster in the first 3 month
with the TAT. This is not a significant role in the final
range of the motion and overall results, but it may have
advantages for the patients in the beginning of the
recovery period. This technique may have less periop-
erative pain, less muscle inhibition, and faster rehabilitation
(11).

Various treatment methods can be tried in RC tears
depending on the size of the tear. In the case of full-
thickness rotator cuff tears, shoulder pain and shoulder
dysfunction are often seen to persist with conservative
treatment. For surgical repair in patients with full-
thickness RC tears, who do not sufficiently respond to
conservative treatment; open, mini-open or arthroscopic
methods are used (7, 23). According to Codman, who
pioneered this work in the past, the gold standard was
open surgery (5). Its viability and productivity are also
supported by studies of Klepss. Despite the good results,
it was thought that the prolonged rehabilitation and
morbidity resulted from damage to the deltoid and its
repair (1, 3, 8, 16, 18). Since prolonged pain and physical
therapy periods were reported by the authors, AAMOS
method began to become popular (19). Johnson defined
TAT may reduce postoperative pain and shorten the re-
habilitation process (14). Due to the developments in
arthroscopic techniques, a strong predisposition emerged
to apply this procedure. Identified possible advantages

Constant TAT(n=29) AAMOS (n=29) p

Preop Min-Max (Med) 3267 (54) 26-70 (48) 20.101
Med=Ss 53+8.33 48.69+11.16

Postop Min-Max (Med) 57-100 (88) 43-100 (90) 20.742
Mean+Ss 87.69+11.33 86.69+11.65
p 0.014* %0.05*

Preop-postop Min-Max (Med) 10-54 (35) 12-61 (38) 20.292
Mean+Ss 34.68+10.61 38+12.95

a Student’s t-test d Paired samples t-test *p<0.05
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of TAT include minimization of deltoid damage, mini-
mization of axillary nerve damage, and cosmetically
smaller wounds (21).

Gartsman reported that after TAT of full-thickness
RC tears, the results were satisfactory and equal to the
results of open repair. 90% of patients were satisfied
with the treatment they received, and 78% showed
a good or excellent reduction in pain level, and 90%
showed good or excellent shoulder functions (20).

Ozbaydar found recurrent tears in 31.8% of the
patients in their study evaluating 41 shoulders with full-
thickness RC tears, which were TAT repaired. Considering
the physical examination and functional scores of the
patients, they stated that there was no relationship
between recurrent tears and clinical results, and there
was no clinically significant difference between patients
with intact rotator cuffs and patients with recurrent
tears. Several surgeons argued for the positive aspects
of AAMOS repair in the treatment of small and medium
RC tears (smaller than 3 cm) (25). Stollsteimer et al.
compared the results of 891 patients who underwent
RC repair and stated that TAT repair was better. There
was no difference in the treatment of small (<1 cm),
medium (1-3 cm) and large (>3 cm) tears. It was also
reported that TAT can be performed in all age groups
D).

The study of Pearsall clinically compared 2 groups
of patients who underwent TAT or AAMOS and reported
that no statistically significant difference was found be-
tween the two groups after surgery, and maintained that
AAMOS could be a useful alternative surgical treatment
method in small and medium tears (22). In our study we
found the similar results regarding to this study. All
patients in both groups had satisfactory results. TAT
had no significant advantages compared to the AAMOS.
The activity scores of the both groups had significantly
better results compared to the preoperative period.

According to the results of a prospective study per-
formed by Kasten, the need for NSAIDs was less in the
postoperarive first week in patients who underwent TAT
repair, while this need was found less in patients who
underwent AAMOS after 3 weeks, and there was no
significant difference in terms of range of motion, MRI
or functional scoring at the end of six months (15).
A study clinically compared their patients who underwent
RC repair by AAMOS intervention with those treated
with TAT intervention and stated that the results were
satisfactory for both groups and close to each other
during their 2-year follow-up regardless of the tear di-
ameter (12). Some studies reported that patients with
RC tears treated by TAT, the shoulder range of motion
was achieved in a shorter time and the rate of development
of fibrous ankylosis was found to be lower (13, 23).

The most significant limitation of our study was its
retrospective nature. Because of this, we were unable to
evaluate such parameters as formal strength testing,
postoperative pain ratings, and narcotic usage. Our
patient number was also less. But our power analysis
result reported that our patient number was enough to
report. In our study, all patients were operated with the
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same surgeon that may avoid the bias in the results. We
performed the same configuration for the repair technique
that may avoid to differ the results. Additionlay, all
patients in study had the same rehabilitation protocol
not to differ the results.

The main goal of RC surgery repair remains the
same, regardless of which surgical technique is prefered.
Our study reported that TAT and AAMOS provided
similar clinical outcomes and functional improvement.
Despite the current study did not evaluate the healing of
the RC tendon, we believe that it provides another im-
portant part of evidence in support of similar results for
the both methods. However, the best indication for TAT
versus AAMOS remain controversial, especially with
larger RC tendon tears.

CONCLUSIONS

It must be kept in mind that both surgical methods
may provide satisfactory results; the decision regarding
which method should be used must be based on the
skills, experience and technical oppurtunities of the or-
thopedic surgeon. However, any of the surgical technique
is chosen, smilar excellent clinical results can be achieved.

References

1. Adamson GF, Tibone JE. Ten years assessment of primary rotator
cuff repairs. J Shoulder Elbow Surg. 1993,2:57-63.

2. Bennett WF. Arthroscopic repair of full-thickness supraspinatus
tears (small-to-medium): a prospective study with 2- to 4-year
follow-up. Arthroscopy 2003;19:249-256.

3. Bigliani LU, Cordasco FA, Mcllveen SJ, Muso ES. Operative
repairs of massive rotator cuff tears: long-term results. J Shoulder
Elbow Surg. 1992;1:120-130.

4. Churchill RS, Ghorai JK. Total cost and operating room time
comparison of rotator cuff repair techniques at low, intermediate,
and high-volume centers: mini-open versus all-arthroscopic. J
Shoulder Elbow Surg. 2010;19:716-721.

5. Codman EA. Complete rupture of the supraspinatus tendon: Ope-
rative treatment with report of two successful cases. Boston Med
Surg J. 1911;164:708-710.

6. Colvin AC, Egorova N, Harrison AK, Moskowitz A, Flatow EL.
National trends in rotator cuff repair. J Bone Joint Surg Am.
2012;94:227-233.

7. Duong JKH, Lam PH, Murrell GAC. Anteroposterior Tear size,
Age, Hospital and Case Number Are Important Predictors in
Repair Integrity: An Analysis in 1962 Consecutive Arthroscopic
Single Row Rotator Cuff Repairs. J Shoulder Elbow Surg. Epub
2020.2021;30:1907-1914.

8. Ellman H, Hanker G, Bayer M. Repair of the rotator cuff.
Endresult study of factors influencing reconstruction. J Bone
Joint Surg Am. 1986;68:1136—1144.

9. Gao Y, Wu K, Guo J, Cheng M. A clinical study of shoulder ar-
throscopic rotator cuff repair on the psychological function of
patients after operation. Ann Palliat Med. 2020;9:4228-4232.

10. Gartsman GM, Khan M, Hammerman SM. Arthroscopic repair of
full-thickness tears of the rotator cuff. J] Bone Joint Surg Am.
1998;80:832-840.

11. Gutiérrez-Espinoza H, Araya-Quintanilla F, Pinto-Concha S, Za-
vala-Gonzélez J, Gana-Hervias G, Cavero-Redondo I, Alvarez-
Bueno C. Effectiveness of supervised early exercise program in
patients with arthroscopic rotator cuff repair: Study protocol
clinical trial. Medicine (Baltimore). 2020;99:¢18846.

12. Huang R, Wang S, Wang Y, Qin X, Sun Y. Systematic review of
all-arthroscopic versus mini-open repair of rotator cuff tears:
a meta-analysis. Sci Rep. 2016;6:22857.



374/ Acta Chir Orthop Traumatol Cech. 88, 2021, No. 5

13.

14.

15.

16.

17.

18.

20.

Ji X, Bi C, Wang F, Wang Q. Arthroscopic versus mini-open
rotator cuff repair: an up-to-date meta-analysis of randomized
controlled trials. Arthroscopy. 2015;31:118-124.

Johnson LL. Rotator cuff. In: Johnson LL (ed), Diagnostic and
surgical arthroscopy of the shoulder, Mosby, St. Louis, 1993 pp
365-405.

Kasten P, Keil C, Grieser T, Raiss P, Streich N, Loew M.
Prospective randomised comparison of arthroscopic versus mini-
open rotator cuff repair of the supraspinatus tendon. Int Orthop.
2011;35:1663-1670.

Klepps S, Bishop J, Lin J, Cahion O, Strauss A, Hayes P, Flatow
EL: Prospective evaluation of the effect of rotator cuff integrity
on the outcome of open rotator cuff repairs. Am J Sports Med.
2004;32:1716-1722.

Mitchell C, Adebajo A, Hay E, Carr A. Shoulder pain: diagnosis
and management in primary care. BMJ. 2005;331(7525):1124—
1128.

Mohtadi NG, Hollinshead RM, Sasyniuk TM, Fletcher JA, Chan
DS, Li FX. A randomized clinical trial comparing open to ar-
throscopic acromioplasty with mini-open rotator cuff repair for
full-thickness rotator cuff tears: disease-specific quality of life
outcome at an average 2-year follow-up. Am J Sports Med.
2008;36:1043-1051.

. Musil D, Sadovsky P, Stehlik J. Masivni ruptura rotétorf)vé

manzety — srovhani mini-open a artroskopické rekonstrukce. Cast
1. Mini-open technika [Massive tears of rotator cuff - comparison
of mini-open and arthroscopic techniques. Part 1. Mini-open
technique]. Acta Chir Orthop Traumatol Cech. 2006;73:387-393.
Nazari G, MacDermid JC, Bryant D, Dewan N, Athwal GS.
Effects of arthroscopic vs. mini-open rotator cuff repair on
function, pain & range of motion. A systematic review and meta-
analysis. PLoS One. 2019;14:¢0222953.

21.

22.

23.

24.

25.

26.

27.

ORIGINAL PAPER
PUVODNI PRACE

Owens BD, Williams AE, Wolf JM. Risk factors for surgical
complications in rotator cuff repair in a veteran population. J
Shoulder Elbow Surg. 2015;24:1707-1712.

Pearsall AW 4th, Ibrahim KA, Madanagopal SD. The results of
arthroscopic versus mini-open repair for rotator cuff tears at mid-
term follow-up. J Orthop Surg Res. 2007;2:24

Randelli PS, Menon A, Nocerino E, Aliprandi A, Feroldi FM,
Mazzoleni MG, Boveri S, Ambrogi F, Cucchi D. Long-term
results of arthroscopic rotator cuff repair: initial tear size matters:
a prospective study on clinical and radiological results at a minimum
follow-up of 10 years. Am J Sports Med. 2019;47:2659-2669.
Severud EL, Ruotolo C, Abbott DD, Nottage WM. All-arthroscopic
versus mini-open rotator cuff repair: a long-term retrospective
outcome comparison. Arthroscopy. 2003;19:234-238.

Warner JP, Tetreault P, Lehtinen J, Zurakowski D. Arthroscopic
versus mini-open rotator cuff repair: A cohort comparison study.
Arthroscopy. 2005;21:328-333.

Wolf EM, Pennington W, Agrawal V. Arthroscopic rotator cuff
repair: 4- to 10-year results. Arthroscopy. 2004;20:5-12.
Yamamoto A, Takagishi K, Osawa T, Yanagawa T, Nakajima D,
Shitara H, Kobayashi T. Prevalence and risk factors of a rotator
cuff tear in the general population. J Shoulder Elbow Surg.
2010;19:116-120.

Corresponding author:

Bekir Eray Kilinc, Associate Professor of Orthopaedic
Surgery and Traumatology

Icerenkoy District Zubeyde Hanim Street No: 1 B-43
PC: 43752 Atasehir/Istanbul, Turkey

E-mail: dreraykilinc@gmail.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /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 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.32000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.32000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 600
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /CZE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


