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Abstract

postoperative differences between both groups.

Background: Despite the advantages of bilateral mammary coronary revascularization, many surgeons are still
restricting this technique to the young patients. The objective of this study is to demonstrate the safety and potential
advantages of bilateral mammary coronary revascularization in patients older than 65 years.

Methods: Group | included 415 patients older than 65 years with exclusively bilateral mammary revascularization.
Using a propensity score we selected 389 patients (group ) in whom coronary bypass operations were performed
using the left internal mammary artery and the great saphenous vein.

Results: The incidence of postoperative stroke was higher in group Il (1.5% vs. 0%, P =0.0111). The amount of
postoperative blood loss was higher in group | (908 + 757 ml vs. 800 + 713 ml, P = 0.0405). There were no other

Conclusion: Bilateral internal mammary artery revascularization can be safely performed in patients older than 65
years. T-graft configuration without aortic anastomosis is particularly beneficial in this age group since it avoids aortic
manipulation, which is an important risk factor for postoperative stroke.,

Background

The world's population has been aging rapidly over the
past 50 years. Currently 11% of the world's population
and 22% of the developed regions' population are older
than 60 years and these ratios are expected to increase
[1]. This steady increase in the number of the elderly will
be ultimately reflected on the demographic aspects of the
patients subjected to coronary bypass operations. With
increasing life expectancy of the patients, cardiac sur-
geons are urged to give more attention to the long-term
results of their operations.

The internal mammary artery has been considered as
the optimal conduit because of its superior patency rate
and freedom from arteriosclerosis [2]. The long term
advantages of bilateral internal mammary artery grafting
in comparison with left internal mammary with vein
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grafts are well documented [3-5]. The mid-term results of
bilateral internal mammary revascularization were also
reported in the elderly [6,7].

Despite the accumulating evidences supporting the
advantages of bilateral mammary revascularization, most
of the surgeons are still reluctant to adopt this technique
especially in the elderly patients. This indicates that the
evidence supporting the short term safety of bilateral
mammary revascularization is not as strong as that sup-
porting its long term advantages.

The objective of this study is to demonstrate the feasi-
bility, safety and potential advantages of exclusive bilat-
eral mammary revascularization in the patients older
than 65 years.

Methods

From January 1996 till December 2008 we performed
11,254 isolated elective coronary bypass operations
including 1297 total arterial revascularization using
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exclusively bilateral internal mammary arteries. The deci-
sion to perform total arterial revascularization was taken
on individual basis by the surgeon after discussing the
different options with the patient.

Among the patients operated upon with total arterial
revascularization, there were 415 patients older than 65
years (group I). Patients with previous cardiac operations
and those with ejection fraction less than 30% were not
included in the search. Using a propensity score [8] we
selected 389 patients from our database (group II) in
whom isolated elective coronary bypass operations were
performed using exclusively the left internal mammary
artery and the great saphenous vein.

All patients signed informed consent for the operation
and data collection.

Operative management

All operations were performed through conventional
sternotomy. All internal mammary arteries were har-
vested skeletonized. Papaverine was sprayed on, but not
injected inside the mammary arteries.

Intravenous heparin (300 IU/kg) was given to maintain
activated clotting time above 480 seconds in both on-
pump and off-pump cases. The target cardiopulmonary
bypass flow was maintained between 90%-120% of the
calculated value (2.5 1/m2). The target pressure was 60
mmHg, and higher for patients with known carotid
stenosis (60-80 mmHg), maintained with noradrenalin if
necessary.

The cardiopulmonary bypass was conducted under sys-
temic normothermia and antegrade cold hyperkalemic
blood cardioplegia. Bypass grafting was performed under
single aortic cross clamp.

Off-pump cases were performed using suction stabilis-
ers such as Octopus™ (Medtronic Inc., Minneapolis, MN,
USA) or the Axius Vacuum Stabilizer System™ (Guidant
Corporation, Santa Clara, CA, USA). In most of cases
heart positioners were used: Starfish Heart Positioner ™
(Medtronic Inc., Minneapolis, MN, USA) and Xpose
Access Devise ™ (Guidant Corporation, Santa Clara, CA,
USA). Intracoronary shunts were used during performing
the anastomses in all off-pump cases. A blower-mister
was used to help visibility.

In group I, a T-graft configuration was used in all cases
with the left internal mammary anastomosed to the LAD
and the right internal mammary to all other coronary
arteries in a sequential manner. In group II, the left inter-
nal mammary was anastomosed to the LAD and the vein
graft to the other coronary vessels. The vein grafts were
anastomosed proximally to the aorta in 265 patients and
as a T-graft to the internal mammary artery in 124
patients operated upon using the aorta no-touch tech-
nique.
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Definition of terms
Patients were considered to have preoperative renal
insufficiency when the preoperative creatinine clearance
was less than 60 ml/min or serum creatinine was higher
than 1.5 mg/dL or when there was a history of hemodial-
ysis. Preoperative liver insufficiency was considered
based on the diagnosis made by the treating physician.
Postoperative outcomes are those events occurring
within 30 days of the operation. Deep sternal wound
infection was considered, following the guidelines of the
Centres for Disease Control and Prevention [9]. Postop-
erative myocardial infarction was defined by the elevation
of creatine phosphokinase-MB fraction more than 50 U/L
with the appearance of new Q waves in the ECG. Carotid
stenosis was defined as occlusion or more than 50%
stenosis of at least one common carotid or internal
carotid artery. Postoperative stroke was defined as new
focal or global neurological deficit, lasting more than 24
hours, diagnosed by a neurologist and/or confirmed by a
brain CT scan.

Statistical analysis

Data were collected in all patients using standardized
protocols of the German Society of Thoracic and Cardio-
vascular Surgery and Intensive Care Medicine [10,11]. A
technical assistant for data collection and medical docu-
mentation controlled the data collection and tested its
reliability. Data were extracted using dedicated project
oriented data warehouse (data-mart) where it got trans-
formed, consolidated, and several plausibility checks
were performed. All statistics were obtained by JMP 5.1
software (SAS Institute, Inc, Cary, NC)

A propensity score was used to select the patients of
group II. The details of propensity score analysis has been
published elsewhere [8]. We used propensity score analy-
sis to estimate the probability that a patient might be
assigned exclusively bilateral internal mammary revascu-
larization rather than revascularization using exclusively
the left internal mammary artery and the great saphenous
vein. Confounding preoperative factors, demographic
and operative variables, that might have been in favour of
one technique to the other or that could affect the results,
were listed and then entered into a logistic regression
model to obtain a propensity score for each patient. We
matched at least one patient from group I with one
patient from group II with similar propensity score value
(a difference of propensity score for a matching up to 0.05
was allowed).

Variables included in the propensity score model:

» Age

« Female gender

« Chronic Obstructive Pulmonary Disease (COPD)
+ EuroSCORE
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« Ejection Fraction (EF)

« Peripheral arterial vascular disease (PAD)
« Renal insufficiency

« Off-pump (OPCAB)

The goodness of model was evaluated using the Hos-
mer and Lemeshow goodness-of-fit statistic and residual
analysis. The propensity score model C-statistics (area
under the receiver operating characteristic curve) was
0.82 indicating excellent matching between the two
groups.

Data were expressed as mean values + Standard devia-
tion (SD) as well as 25, 50 and 75 percentile. Continuous
variables were evaluated by unpaired Student's t test or
Pearson test. For comparison of categorical variables X2
test and Fisher exact test were used, together with odds
ratio and 95% confidence interval (CI 95%). P values less
than 0.05 were considered statistically significant.
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Results
There were no important differences between the two
groups regarding the preoperative characteristics (Tables
1and 2).

The number of peripheral anastomoses ranged from 2
to 6 in both groups with a mean of 3.14 + 0.86 in group I
vs. 3.03 = 0.8 in group II, P = 0.063. OPCAB was per-
formed in 185 patients (44.6%) in group I vs. 173 patients
(44.4%) in group II (P = 0.976). Among the OPCAB sub-
group of group II, there were 124 patients operated upon
using the aorta no-touch technique. Partial aortic clamp-
ing was performed in the other 49 patients. The mean
operative time was 197.6 + 42.4 minutes in group [ vs. 191
+ 44.3 minutes in group II (P = 0.033).

The incidence of postoperative stroke was significantly
higher in group II (6 patients (1.5%) vs. no patients (0%),
P = 0.0111). In group II, 4 cases of stroke occurred in

Table 1: Preoperative categorical variables (ACVB 389 - TAR 415)

ACVB TAR P Odds ratio Cl195%
n % n Lower Upper
COPD 64 16.4 84 20.24 0.166 1.288 0.9008 1.850
DM 1m 28.5 131 0.349 1.155 0.854 1.564
Females 105 26.9 110 26.51 0.876 0.975 0.713 1.333
Renal 48 12.34 49 0.816 0.951 0.621 1.455
insufficiency
Liver 19 4.88 18 0.711 0.882 0.453 1.714
insufficiency
Atrial 16 4.11 24 0.2745 1.430 0.754 2.785
fibrillation
PAD 45 11.57 40 0.374 0.815 0.518 1.279
Hypertension 315 80.98 368 88.95 0.0022 1.839 1.243 2.745
Pulm. 6 1.54 4 0.4586 0.621 0.157 2.191
Hypertension
Carotid 72 18.51 70 0.541 0.893 0.621 1.283
stenosis
Angina Pectoris 111 28.2 129 0.578 1.224 0.685 2.189

ACVB = Aorto-Coronary Venous Bypass, TAR = Total Arterial Revascularization, COPD = Chronic Obstructive Pulmonary Disease, DM = Diabetes Mellitus, PAD =

Peripheral Arterial Disease



Hassanein et al. Journal of Cardiothoracic Surgery 2010, 5:25
http://www.cardiothoracicsurgery.org/content/5/1/25

patients operated upon using the cardiopulmonary
bypass. The other 2 cases occurred in the OPCAB sub-
group with partial clamping of the aorta.

The difference in stroke between the two OPCAB sub-
groups fell short of the statistically significant level (P =
0.69). There were no significant differences between the
both OPCAB subgroups regarding the postoperative
results.

The amount of postoperative blood loss was higher in
group I (908 + 757 ml vs. 800 + 713 ml, P = 0.0405). There
were no other postoperative differences between both
groups (Tables 3 and 4).

Discussion

The long term advantages of bilateral internal mammary
artery grafting in comparison with left internal mammary
with vein grafts are well documented [3-5]. Recently,
Mohammadi et al [12] conducted a study aiming to find
an age-cut-off for the loss of benefit from bilateral inter-
nal mammary artery grafting. They studied more than
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10,000 patients and concluded that the additional sur-
vival benefit of using a second internal mammary artery
decreases gradually with age, and is lost after 60 years of
age. Concerns regarding the technical aspects of this
work have already been published [13]. As a matter of
fact, old age is not known to be a protective factor against
occlusion of vein grafts. Loss of long term benefit of bilat-
eral mammary can always be statistically demonstrated if
only few patients survive long enough to reach the time
where venous grafts are occluded while arterial grafts are
still patent. Prospectively speaking, the surgeon can never
know how long his next patient is going to live after the
operation. We believe that setting a concrete cut-off age
for applying total arterial revascularization is not the best
practice. However, we chose to study the patients older
than 65 years because this is the age at which it was rec-
ommended not to perform bilateral mammary revascu-
larization [12].

An important factor negatively influencing the decision
to perform total arterial revascularization is the lack of

Table 2: Preoperative continuous variables (ACVB 389 vs. TAR 415)

Min. 25% 50% 75% Max Mean Std. Dev. P
Age (years) ACVB 65.08 68 70.92 75.83 88 72.065 4.866 0.532
TAR 65.08 67.92 7142 75.25 88.08 71.859 4.472
BMI (kg/m2) ACVB 18.22 24.87 27.04 29.40 43.25 27.365 3.645 0.0155
TAR 17.67 25.46 27.89 30.1 41.14 27.97 3.501
EF (%) ACVB 30 50 61 70 88 59.52 13.25 0.138
TAR 30 52 65 70 91 60.91 13.15
EuroSCORE ACVB 2 3 5 6 12 5.020 2223 0.1911
TAR 2 3 4 6 12 4816 2.184
Hb (g/dl) ACVB 8 12.5 13.6 14.6 18.1 13.45 1.555 0.177
TAR 8.8 12.6 13.7 14.7 17.5 13.60 1.552
S.Urea ACVB 17 33 39 48 341 42.86 22.23 0.401
(mg/dl)
TAR 13 32 39 47 133 41.74 14.29

BMI = Body Mass Index, EF = Ejection Fraction, Hb = Haemoglobin, S Urea = Serum Urea
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Table 3: Postoperative categorical variables (ACVB 389 vs. TAR 415)
ACVB TAR P Odds ratio C195%
n % n % Lower Upper
DSWI 7 1.8 10 24 0.54 0.74 0.26 1.951
Arrhythmia 172 44.2 175 42.2 0.5581 0.919 0.695 1.216
Reintubation 16 4.1 12 2.8 0.3451 0.694 0.317 1.479
Stroke 6 1.5 0 0 0.0111
Infarction 12 3.1 7 1.6 0.1922 0.539 0.198 1.354
Rethoracotomy 6 1.5 5 1.2 0.6805 0.778 0.222 2.604
30 days Mortality 4 1 7 1.7 0.4219 1.651 0.494 6.343

DSWI = Deep Sternal Wound Infection

general acceptance about the optimal strategy of arterial
bypass grafting. In our group of patients with total arte-
rial revascularization we included only patients with
exclusively bilateral internal mammary in a T-graft con-
figuration with the left mammary supplying the LAD and
the right mammary supplying the other coronary vessels.
This strategy has become our standard bypass procedure
in all age groups. According to our experience, it is possi-
ble in the vast majority of patients to perform total revas-
cularization using this strategy. We developed a simple
formula to estimate the required length of the right inter-
nal mammary artery preoperatively [14].

In T-graft composite bilateral internal mammary revas-
cularization, the whole heart depends on the left internal
mammary for its blood supply. Concerns regarding the
inability of the left internal mammary to supply the whole
heart are only theoretical. These concerns are not sup-
ported by well-designed studies and are not evidence
based. On the other hand, important studies showed that
total arterial revascularization using a composite graft
provided a 2-3 fold increase of reserve blood flow to the
coronary vascular bed [15,16].

An important advantage of bilateral mammary revascu-
larization with the T-graft configuration is minimizing
the risk of stroke by avoiding performing the proximal
anastomosis to the ascending aorta. In our 415 patients
there was no single patient with postoperative stroke.
Embolic dislodgment of atherosclerotic plaques during
surgical aortic manipulations has been recognised as a

major cause of stroke [17]. This is particularly important
in the elderly patients. Avoiding aortic manipulations
results in a minimal incidence of perioperative stroke
[18].

An apparent disadvantage of bilateral mammary revas-
cularization is the increase in amount of postoperative
blood loss. In our study, the patients of the total arterial
group lost about 100 ml blood through the chest drains
more than those of the conventional group. This increase
in blood loss was also observed in other studies [19]. In
the presence of a second mammary bed, more blood loss
through the chest drains should be expected. Neverthe-
less, this increase in chest drainage becomes clinically
less relevant if we take in consideration the avoidance of
blood loss through the leg wound.

An important concern about bilateral mammary revas-
cularization is the sternal wound complications. Tam-
poulis et al [20] presented a best evidence topic according
to a structured protocol to answer the question, if bilat-
eral mammary coronary bypass increases the risk for
mediastinitis. Their results showed that bilateral mam-
mary revascularization carried 2.5 to 5 fold higher inci-
dence for mediastinitis after coronary bypass.
Nevertheless, in patients in whom the internal mammary
was harvested skeletonized, the risk was significantly
lower and almost similar to patients receiving a single
internal mammary graft. Harvesting the internal mam-
mary artery together with the fascia, vein, muscle and fat
is likely to compromise the blood supply to the sternum
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Table 4: Postoperative continuous variables (ACVB 389 vs. TAR 415)

Min. 25% 50% 75% Max. Mean St.D. P
ICU Stay ACVB 1 2 3 5.75 35 4,63 3.93 0.3951
(days)
TAR 1 2 3 6 40 4.87 343
Blood loss ACVB 0 400 625 1025 8300 800.01 713.24 0.0405
(ml)
TAR 0 475 750 1150 7880 907.88 756.79
Pd Hb (g/dI) ACVB 7.7 10.4 1.4 124 14.9 11.40 1.318 0.5783
TAR 8.1 10.5 1.3 12.2 14.8 11.35 1.24
Max ACVB 3.2 10.3 12.6 14.9 59.3 13.32 5.09 0.7021
LC(1000/ul)
TAR 57 10.1 12.1 14.7 82.7 13.17 5.58
S Urea ACVB 17 33 39 48 341 42.86 22.23 0.4017
(mg/dl)
TAR 13 32 39 47 133 41.74 14.29

Pd = Predischarge, LC = Leucocytic count, S Urea = Serum Urea (highest measurement)

impending the sternal healing and exposing the sternum
to the risk of early dehiscence and infections. In our study
we used skeletonized internal mammary arteries in all the
patients and we found no statistically significant differ-
ence between our two groups of patients. All 17 DSWI
cases (7 in ACVB and 10 TAR) were treated using vac-
uum-assisted closure.

The decreased incidence of mediastinitis with skele-
tonised internal mammary artery has no patency cost.
Calafiore et al [21] demonstrated that skeletonised and
pedicled internal mammary arteries are equal regarding
the early and midterm postoperative patency.

In conclusion, total arterial revascularization using
exclusively the two internal mammary arteries is safe to
perform in the elderly. T-graft configuration without aor-
tic anastomosis is particularly beneficial in this age group
since it avoids aortic manipulation, which is an important
risk factor for postoperative stroke.

Limitations

An important limitation of our study is the lack of longer
follow up. However, the long term advantages of bilateral
internal mammary artery grafting in comparison with left
internal mammary with vein grafts are well documented
[3-5].

Another limitation is its retrospective nature. To over-
come this limitation, we performed the propensity score
analysis. Nevertheless, propensity score analysis has its
own limitations [8].

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

WH wrote the first draft of the manuscript. YYH wrote the "Results" section. AA
helped with data collection and retrieval, and performed the statistical analysis.
JE approved the final version of the manuscript. All authors revised the manu-
script critically.



Hassanein et al. Journal of Cardiothoracic Surgery 2010, 5:25
http://www.cardiothoracicsurgery.org/content/5/1/25

Author Details
ICardiac Surgery Department, Heart Institute Lahr/Baden - Germany and
2Clinic of Cardiovascular Surgery, Duesseldorf University Hospital - Germany

Received: 9 January 2010 Accepted: 18 April 2010
Published: 18 April 2010

References

1.

Population Division of the Department of Economic and Social Affairs of
the United Nations Secretariat (2009): World Population Prospects: The
2008 Revision. Highlights. New York: United Nations.

Lytle BW, Loop FD: Superiority of bilateral internal thoracic artery
grafting: it's been a long time comin'. Circulation 2001, 104:2152-4.
Rankin JS, Tuttle RH, Wechsler AS, Teichmann TL, Glower DD, Califf RM:
Techniques and benefits of multiple internal mammary artery bypass
at 20 years of follow-up. Ann Thorac Surg 2007, 83:1008-15.

Calafiore AM, Di Giammarco G, Teodori G, Di Mauro M, laco AL, Bivona A,
Contini M, Vitolla G: Late results of first myocardial revascularization in
multiple vessel disease: single versus bilateral internal mammary
artery with or without saphenous vein grafts. EurJ Cardiothorac Surg
2004, 26:542-8.

Lytle B, Blackstone E, Sabik JF, Houghtaling P, Loop FD, Cosgrove DM: The
effect of bilateral internal thoracic artery grafting on survival during 20
postoperative years. Ann Thorac Surg 2004, 78:2005-14.

Matsuura K, Kobayashi J, Tagusari O, Bando K, Niwaya K, Nakajima H,
Yagihara T, Kitamura S: Off-pump coronary artery bypass grafting using
only arterial grafts in elderly patients. Ann Thorac Surg 2005, 80:144-8.
Muneretto C, Negri A, Bisleri G, Manfredi J, Terrini A, Metra M, Nodari S, Dei
Cas L: Is total arterial myocardial revascularization with composite
grafts a safe and useful procedure in the elderly? EurJCardiothorac Surg
2003, 23:657-64.

Blackstone EH: Comparing apples and oranges. J Thorac Cardiovasc Surg
2002, 123:8-15.

Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR: Guideline for
prevention of surgical site infection, 1999. Hospital infection control
practices advisory committee. Infect control hosp epidemiol 1999,
20:250-78.

Struck E, De Vivie Er, Hehrlein F, Hugel W, Kalmar P, Sebening F, Wilde E:
Multicentric quality assurance in cardiac surgery. Quadra study of the
German Society for Thoracic and Cardiovascular Surgery (QUADRA:
quality retrospective analysis). Thorac Cardiovasc Surg 1990, 38:123-34.
Shirmer U, Dietrich W, Lueth JU, Bauling W: Der erweiterte Datensatz
Kardioanaesthesie. Anaesthesiologie Intensivmedizin 2000, 41:683-91.
Mohammadi S, Dagenais F, Doyle D, Mathieu P, Baillot R, Cahrbonneau E,
Perron J, Voisine P: Age-cut-off for the loss of benefit from bilateral
thoracic artery grafting. EurJ Cardiothorac Surg 2008, 33:977-82.

Bottio T, Tarzia V, Rizzoli G, Gerosa G: Total arterial revascularization,
conventional coronary artery bypass surgery, and age cut-off for the
loss of benefit from bilateral internal thoracic artery grafting. EurJ
Cardiothorac Surg 2009, 35:191.

Albert A, Hassanein W, Florath |, Voehringer L, Abugameh A, Ennker J:
Technical aspects of composite arterial T-grafts: estimation of required
conduit length by a simple formula. Thorac Cardiovasc Surg 2008,
56(8):461-6.

Tector AJ, McDonald ML, Kress DC, Downey FX, Schmahl TM: Purely
internal thoracic artery grafts: outcomes. Ann Thorac Surg 2001,
72:450-5.

Royse AG, Royse CF, Groves KL, Bus B, Yu G: Blood flow in composite
arterial grafts and effect of native coronary flow. Ann Thorac Surg 1999,
68:1619-22.

Barbut D, Yao FF, Lo Y, Silverman R, Hager DN, Trifiletti RR, Gold JP:
Determination of Size of Aortic Emboli and Embolic Load During
Coronary Artery Bypass Grafting. Ann Thorac Surg 1997, 63:1262-7.

Kim WS, Lee J, Lee YT, Sung K, Yang J, Jun TG, Park PW: Total arterial
arterial revascularization in triple-vessel with off-pump and aortic no-
touch technique. Ann Thorac Surg 2008, 86:1861-5.

Gansera B, Schmidtler F, Gillrath G, Angelis |, Wenke K, Weingartner J,
Yonden S, Kemkes BM: Does bilateral ITA grafting increase perioperative
complications?: Outcome of 4462 patients with bilateral versus 4204
patients with single ITA bypass. EurJ Cardiothorac Surg 2006, 30:318-23.

20.

21

Page 7 of 7

Toumpoulis IK, Theakos N, Dunning J: Does bilateral internal thoracic
artery harvest increase the risk of mediastinitis? Interact Cardio Vasc
Thorac Surg 2007, 6:787-92.

Calafiore AM, Vitolla G, laco AL, Fino C, Giammarco GD, Marchesani F,
Teodori G, Addario GD, Mazzei V: Bilaterla internal mammary artery
grafting: midterm results of pedicled versus skeletonized conduits.
Ann Thorac Surg 1999, 67:1637-42.

doi: 10.1186/1749-8090-5-25

Cite this article as: Hassanein et al, Short term outcomes of total arterial
coronary revascularization in patients above 65 years: a propensity score
analysis Journal of Cardiothoracic Surgery 2010, 5:25

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BiolVed Central



http://www.cardiothoracicsurgery.org/content/5/1/25
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11684622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17307450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15302049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15561021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15975357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12754014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11782750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10219875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2190348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18448349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19027319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19012210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11515881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10585030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9146312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19021996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16829096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10391267


<<
  /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 0.0000
  /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 ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 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


