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Isn’t it time for us to leave our habit of 
not anticoagulating the patients with 
paroxysmal atrial fibrillation?

Ozan Kınay1

1) Tinaztepe Private Hospital, Cardiology Clinic, Asst., Prof., Izmir, Turkey
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In previous trial, the development of thromboem-
bolic event was detected to get easier with the slowing 
down of atrial appendix flow rates and observation of 
spontaneous echo contrast in TEE, the development of 
thrombotic process is considered to be quite short (24-
48 hours). Therefore, theorically a quite short-lasting 
atrial fibrillation episode has been suggested to cause 
thrombogenic events in case of predisposition. 

In fact in a recently updated meta-analysis, oral anti-
coagulation was found to be more effective than aspirin 
in thromboembolism prophylaxis in atrial fibrillation 
both persistent and paroxysmal. However, it is a known 
fact that in routine clinical practice, anticoagulation is 

commonly discontinued in the presence of paroxysmal 
atrial fibrillation. 

The main reason for this practice is thinking that 
sometimes there is no recurrence in the clinical follow-
up of the patients with paroxysmal atrial fibrillation. 
However it is known that unnoticed atrial fibrillation 
attacks occur due to acceptable ventricular response, 
especially in patients taking anti-arrhythmic therapy.

“Euro Heart Survey on Atrial Fibrillation” observa-
tional trial is a study aiming to detect the attitude of the 
physicians in Europe towards atrial fibrillation, and the 
results of this attitude. 

Please cite this article as:  Kınay O. Isn’t it time for us to leave our habit of not anticoagulating the patients with paroxysmal atrial fibrillation? 
EJCM 2013; 01 (2): 30-31. DOI: 10.15511/ejcm.13.00230
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This trial concerns more than 4000 patients with 
atrial fibrillation, and shows that the type of atrial fibril-
lation should not affect the choice of anti-thrombotic 
therapy. All atrial fibrillation types (paroxysmal, persis-

tent, permanent) have similar rates of stroke risk. Thus, 
the decision of anticoagulation for atrial fibrillation, 
should be made according to the additional risk factors 
for stroke rather than the type of atrial fibrillation.(1,2)
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The significance of cardiac rhythm 
variability value assessment in 
partients wiht enfective endocarditis

Natalia Feaktsistava1, Volga Sujayeva1, Swetlana Sudzhaeva1

1) Department of Rehabititation After Cardiac Surgery, Republican Scientific and Practical Centre of Cardiology, Minsk, Belarus
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Summary

Objective: To assess heart rate variability (HRV) by the results of 24-hours ESG monitoring in patients with infection endocarditis 
(IE) before surgery and over a 6-month period after the surgical correction of valve heart pathology. 

Material and Method: In 35 patients included into the study, an assessment of initial HRV (before surgery, I test) was performed 
by the results of 24-hours EСG monitoring on the 11,0±1,0 day after the surgery; in 3 and 6 months after the surgery. 
 
Results: More than a half of IE patients in pre-and early postoperative periods (56% and 57% respectively) were found to have hy-
persympaticotonia which was associated with the reduction of cardiac rhythm variability temporary indices (standard deviation NN 
intervals - SDNN, standard deviation average NN intervals - SDANN- i). In early postoperative period acute reduction of HRV was 
revealed in patients with severe complications, such as myocarditis, valvular abscesses, severe heart failure associated with cardiac 
valve destruction as well as the perioperation myocardial infarction. In 3 and 6 months after the IE surgical treatment the number 
of patients with significant HRV reduction decreased. The significant hypersympaticotonia maintained in patients with previous MI 
and myocarditis that led to the development of heart failure with the reduction of global left ventricle (LV) contractility. The evi-
dence of significant hypersympaticotonia in patients with type II diabetes mellitus was subject to diabetic neuropathy progressing 
underlying secondary immune failure in the settings of IE.

Conclusion: The low level of HRV can be used as a complication marker in IE patients including the post-operative period.

Keywords: Infectious endocarditis, heart rate variability, myocarditis, heart failure.

Please cite this article as: Feaktsistava N, Sujayeva V, Sudzhaeva S. The significance of cardiac rhythm variability value assessment in 
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Introduction

Heart rhythm variability analysis (HRV) is one of 
the leading evaluation methods of heart vegetative reg-
ulation condition as it reflects  the extent of regulatory 
system strain  in response to  any stressful effect and 
cardiovascular system adaptation capacities. 

There are results of selected data that investigated 
clinical value of HRV in arterial hypertension, in con-
genital heart failure, chronic mitral regurgitation, myo-
cardial infarction. Data are absent on HRV clinical sig-
nificance in evaluating complication risks during IE. To 
study HRV by the temporary test results in IE patients 
prior to the surgery, 6 months after heart valve abnormal-
ity surgical correction and to compare that to the pro-
gression of complications during the underlying disease.   

Materials and methods

35 IE patients submitted to surgical treatment have 
been studied; they were on a hospital stay in cardio-
surgical departments of GU RSPC “Cardiology” from 
January 1, 2009 till March 1, 2010. 

The study involved IE patients in active disease 
phase. IE diagnosis was estimated according to stand-
ard criteria [Duke,1994] in the presence of positive 
blood culture and (or) echocardiographic approvals of 
heart valve lesions. The study includes patients with-
out hemodynamically significant coronary artery le-
sions according to the data of coronary angiographies 
performed at the age of 19 to 70 (mean-age 43,6±2,4). 
The subjects examined were 27 (73,3%) males and 8 
(26,7%) females. The primary IE was diagnosed in 22 
(62,9%) patients,  secondary - in 13 (37,1%) from 35 
patients who were included in the study. Aortal valve 
damage (AVD) in IE was revealed in 11 (31,4%) from 
35 patients, mitral valve (MV) – in 11 (31,4%) from 35 
subjects, simultaneous mitral and aortal valve damage 
was revealed in 9 (25,7%), tricuspid valve (TV) – in 4 
(11,5%) patients. 

Chronic heart failure symptoms (CHF) of different 
severity were noted in 100% of cases. Symptom onset 
time was different. However, in 18 (60%) of 30 patients 
IV FC CHF was detected (FC) by New York Heart As-
sociation Classification (NYHА), in 8 (26,7%) patients 
- III FC and in 4 (13,3%) patients’ CHF clinical mani-
festations corresponded to II FC.

Complications during the IE in pre- and post-opera-
tional periods, myocarditis, perioperational MI were re-
vealed in 11 (31,4%) out of 35 patients. Intraoperational 
pyaemic cardiac loci were revealed in 7 (20%) out of 35 
subjects: they had their aortic root and/or valve leaflet 
abscesses. One patient was CT-diagnosed with abscess 
forming pneumonia. 1 patient of 35 died of heart failure 
in pre-operation period. 

34 patients underwent valve replacement surgery. 
Six ones (17,6 %) were implanted with biological 
prostheses (SJM mitral and tricuspid positions, Sorin 
tricuspidal position), 28 (82,4%) – mechanical were 
implanted in mitral and or aortic positions (Planix – Е 
MDM, Planix - Т MDM, Planix - Т). Moreover, 14 of 
34 patients (41,2%) received bivalvular correction- aor-
tic valves (AV) and/or MV prosthesis, tricuspid valve 
plasty using Plankor rings. 10 ones (29,4%) underwent 
monovalvular correction in mitral or aortal positions. 
One patient (2,9%) had MV anterior leaflet quadrian-
gular resection with the advancement onto the leasion 
region anterior leaflet and MV plasty and  hard Plankor 
ring implantation. 

Patient state evaluation who were included into the 
study was implemented initially (prior to the surgery) 
– test 1, on 11,0±1,0 day after the valvular correction 
surgery – test 2, within 3 months after the surgery – test 
3, in 6 months after the surgery – test 4.  HRV was reck-
oned based on the results of daily ECG Holter monitor-
ing (ECGHM). ECGHM was done using Medilog FD 
5 cardiomonitor system by Oxford Instruments Medi-
cal.  Results of temporary test based on were studied. 
It was based on statistic programs for reckoning   of 
pronounced quantity of RR interval rates with further 
interpretation of data obtained. 

HRV data interpretation was done according to ESC 
and North American Society of Pacing and Electrophys-
iology Working Group (1996). Temporary HRVtest re-
sults were evaluated (Time Domain) recommended for 
usage:

•	 SDNN (ms) – standard deviation of all RR in-
tervals analyzed (for total HRV assessment).

•	 SDANN - I (ms) – standard deviation of 5-min-
ute averaged RR interval values which the observation 
period is divided by (for evaluating of low-frequency 
variability component).
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•	 rMSSD (мs) – square root of difference sum 
of subsequent RR intervals (for evaluating of low-fre-
quency variability component).

Indicators selected were offered by the ESC and 
North American Society of Pacing and Electrophysiol-
ogy Working Group for universalization of physiologi-
cal and clinical studies. The following parameters of 
temporary test were taken for norm:: SDNN -141±39 
ms,  SDANN – I -127±25 ms,  rMSSD 27±12 ms. The 
fall-off criterion of 24-hour HRV was con-sidered to be 
a SDNN value of < 50 ms. A moderate drop criterion 
of 24-hour HRV was SDNN value of < 100 ms. Two 
patient groups were singled out by us on every step of 
examination: group I having a drop of SDNN < 100 ms, 
group II with fall-off of SDNN < 50 ms.

All reckons were done using personal computer 
with Excel 7.0 electronic charts («Microsoft», USA). 
Data obtained have been presented as М±m, where 
М – arithmetic mean, m − standard error of arithmetic 
mean. Differences between the groups were considered 
as statistically evident when р<0,05. 

Results

Prior to the surgery, the HRV temporary test assess-
ment was done in 25 patients. HRV was reduced in 
most cases − in 14 (56%) patients out of 25 examined 
subjects. Group I included 10 (72%) patients, Group 
II – 4 (28%) patients. 

Group I demonstrated the reduction in mean indi-
cators reflecting sympathetic activity: SDNN down to 
77±4,5 ms, SDANN-i to 62,6±4,3 ms. The indicator of 
rMSSD that reflects  parasympathetic activity fluctu-
ated between normal values and made up on average 
39,0±7,3 ms (the increase of this indicator was noted 
in 4 (40%) of patients having atrial fibrillation and/or 
premature beats). 4 patients having severe drop in HRV 
(Group II) had their temporary test rates evidently dif-
ferent form the mean of Group I and made up: SDNN 
-35,56±4,0 ms (р<0,001), SDANN-i− 32,3±4,5 ms 
(р<0,001) and rMSSD 17,2±0,5 ms (р<0,001). 

Mean rates were beyond lower rates of this group of 
so called “parting points” which is associated with poor 
prognosis and high death risk. Two of four patients 
died who had a significant drop in HRV.  One patient 
died of heart failure progression before the operation. 

The second one (female) died on a first day after the 
surgery had been performed.  The cause of death was 
gastrointestinal bleeding that had developed during the 
preoperational DIC syndrome. One female patient had 
sepsis with the developing DIC syndrome in preoper-
ational period, myocarditis. One more IE patient had 
aortic root abscess, myocarditis complication as well 
as severe aortal insufficiency in preoperational period. 
Group I did not show any of these complications.

Data of the second examination demonstrated that 
the situation (compared to the first ex-amination) has 
not changed substantially. Heart rhythm variability re-
ducing tendencies maintained in 15 (57%) patients of 
26 (test 1– 56 %, р>0, 05). The average reduction in 
SDNN (Group I) was revealed in 67% of patients (test 
1– 72%, р>0,05). Severe drop (Group II) was revealed 
in 5 (33%) patients (test 1 28%, р>0,05). 

SDNN and SDANN- I indicators were evidently dif-
ferent in  Group I and II and made up: SDNN 75,9±3,0 
ms and 45,0±2,1 ms (р<0,05) accordingly, SDANN- 
i  64,1±4,6 ms and 42,5±2,4 ms (р<0,001), accord-
ingly. rMSSD value was 28,7±6,2 ms and 16,8±1,1 
ms (р>0,05), accordingly in Groups I and II and it flits 
between the normal values. Retrospective analysis 
showed that in the second examination in group 2 that 
had a moderated decrease of HRV there were no signifi-
cant complications in the course of in-patient period.

Among those having a significant drop in HRV – one 
out of 5 (20%), demonstrated a persistent sepsis with 
progressive DIC syndrome in early post-operational 
period (2 weeks after the surgery), heart failure accom-
panied by developing postoperational myocarditis. He 
died 3 months later after the surgical valve correction. 
Two ones (40%) developed perioperational postop-
erational myocardial infarction (MI). Maintenance of 
postoperational hypersymathicotonia can be perhaps 
explained by preserved and/or progressive heart failure 
and postoperation MI development. 

Past MI is inevitably accompanied by left ventric-
ular (LV) remodeling. The latter is able to cause LV 
dysfunction. It is considered that changes in heart ge-
ometry may cause sympathetic fiber afferent impulsa-
tion acceleration due to mechanical extension of recep-
tors. This sympathetic activation weakens vagal effects 
on heart.  There data present on the relations of daily 
SDNN drop and LV dysfunction. It is worth pointing 

Please cite this article as: Feaktsistava N, Sujayeva V, Sudzhaeva S. The significance of cardiac rhythm variability value assessment in 
partients wiht enfective endocarditis. EJCM 2013; 01 (2): 32-35. DOI: 10.15511/ejcm.13.00232
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that any acute MI (including the perioperational) is it-
self accompanied by hypersympathicotonia. According 
to one of the hypotheses, during the HRV drop, after 
the past MI, cardio-cardinalsympatho-sympathic and 
sympatho-vagal reflexes get involved. So, detection of 
pronounced hypersympathicotonia in IE patients can be 
one of criteria of poor prognosis in the progression of 
complications in pre- and postoperational periods.   

In 3 months after the operation the heart rhythm vari-
ability is noted in 9 (45%) of 20 patients examined (tests 
1 and 2 56% and 57%, accordingly, р>0,05). In the third 
checkup a severe drop was noted in 2 put of 9 (22%) pa-
tients – Group II, moderate in 7 (78%) – Group I.

SDNN, SDANN- i indices were evidently different 
in groups I and II (pronounced according to the qualita-
tive values of dividing values of SDNN) and made up 
correspondingly: SDNN 70,2±6,7 ms and 43,9±3,0 ms 
(р<0,01), SDANN- i – 61,5±5,9 ms and 40,7±1,6 ms 
(р<0,01). Mean values rMSSD reflecting parasymapth-
ic activity  were significantly lower in group II than 
in group I and made up 39,8±13,0 ms and 9,5±0,7 ms, 
(р<0,05), accordingly. In group I the rMSSD value was 
above 39 ms in 2 (22,2%) subjects who were registered 
with atrial fibrillation.

One female patient having a severe drop of HRV reg-
istered during the third checkup developed postopera-
tion myocardial infarction that contributed to heart fail-
ure with LV global contractility reduction (EF – 22/24 
%). Another patient having a severe drop of HRV was 
diagnosed with myocarditis in preoperational period. 

Six months later (the fourth checkup) 5 of 14 (35%) 
subjects having their HRV parameters evaluated main-
tained temporary ВСР test indices drop: HRV drop in-
cidence was lower than in tests 1 and 2, 56% and 57% 

accordingly, р<0,05). A moderate reduction in HRV 
was registered in 4 (80%) of 5 patients, severe – in one 
(20%). Mean-values of HRV in group I were the fol-
lowing: SDNN –79,5±6,2 ms, SDANN- i –70,8±6,1 
ms, rMSSD 25,3±4,4 ms. A patient with a severe drop 
of HRV turned out to have diabetes mellitus, and such 
a notable HRV drop   that emerged in 6 months after 
the surgery could have been an outcome of progressive 
diabetic neuropathy accompanied by a secondary im-
mune insufficiency.   

In general it might be said that 3 and 6 months later 
after the operation the hypersympath-icotonia frequency 
had reduced according to the HRV data. A huge drop in 
SDNN, SDANN- i values maintained in subjects having 
severe heart failure or a concomitant diabetes mellitus.   

Conclusion 

1.	 A sudden drop in HRV was noted in subjects 
having severe complications, as my-ocarditis, valvular 
abscesses, severe heart failure associated with heart 
valvular apparatus destruction and perioperational my-
ocardial infarction.  

2.	 Three and six months after the operative treat-
ment of IE the number of patients having a considerable 
HRV rate drop decreased.  A pronounced hypersympa-
thicotonia was preserved in patients who underwent 
myocardial infarction and myocarditis which contribut-
ed to , heart failure with global LV contractility reduc-
tion. The appearance of severe hypersympathicotonia 
in patient with II type diabetes mellitus was subject to 
diabetic neuropathy progression accompanied by a sec-
ondary IE immune insufficiency.

3.	 Low HRV may be used as a marker of complica-
tions in IE subjects including the post-operation period.
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Summary

Objective: Diabetics with coronary artery disease face a high risk of adverse events following coronary revascularization. However, 
recurrence rates of after the first revascularization have never been appraised. The aim of this study was to evaluate recurrent events in 
diabetics undergoing percutaneous coronary intervention (PCI) in the current era. 

Material and Method: Authors collected baseline and outcome data of consecutive type-2 diabetics treated with PCI (January 2005-De-
cember 2008). End-points of interest were the long-term rates of major adverse cardiac events (MACE: cardiac death, myocardial infarc-
tion [MI], percutaneous target vessel revascularization [TVR-PCI], or coronary artery bypass grafting [CABG]), non-TVR PCI, and stent 
thrombosis. 
 
Results: A total of 429 diabetics were included, 191 (44%) insulin-dependent, with drug-eluting stents implanted in 232 (54%). After a 
median of 38 months, events were as follows: MACE in 167 (38.9%) subjects, cardiac death in 38 (8.8%), MI in 42(9.8%), TVR PCI in 130 
(30.3%), CABG in 11 (6.2%), non-TVR PCI in 52 (12.1%), and definite stent thrombosis (2.1%). Among the 129 patients undergoing TVR 
PCI as first event, as many as 28 (21.7%) underwent a second TVR PCI, 7 (5.4%) underwent a third TVR PCI, and a further 2 (1.5%) under-
went a fourth TVR PCI, whereas CABG was performed in 2 (1.5%)and non-TVR PCI in 4 (3.1%).

Conclusion: This work, originally reporting on risk of recurrent repeat revascularization events among diabetics treated with PCI, showed 
that adverse events occur frequently in these patients, but can be managed in most cases safely and successfully by means of repeat PCI only.

Keywords: Stroke, coronary artery disease, diabetics.

Introduction

Many complications develop in diabetics: microvas-
cular complications, including retinopathy, nephropa-
thy, and neuropathy, and macrovascular complications, 
and including cardiac, cerebrovascular, and peripheral 
vascular complications.[1] Cardiovascular disease is the 
principal cause of death and disability in people with 

diabetes as it recognizes a unique pathophysiology.[2] 
Several features of atherosclerosis make diabetic pa-
tients 2 to 4 times more likely to develop coronary ar-
tery disease than non-diabetic patients and to manifest 
this condition earlier in life. moreover, many observa-
tional and experimental data showed a worse progno-
sis for diabetics  experiencing a myocardial infarction 
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(MI) or undergoing coronary revascularization.[3] The 
presence of several comorbidities, multivessel and dif-
fuse coronary disease with small vessel diameter, long 
lesions and plaques prone to rupture, together with ac-
celerated atherosclerosis progression, compromises pe- 
riprocedural and long-term outocomes of both coro-
nary artery bypass grafting or percutaneous coronary 
intervention (PCI).[4] Indeed, owing to its unique patho-
physiologic milieu and unfavorable anatomical pattern, 
diabetes makes either revascularization approach seem-
ingly suboptimal. Diabetic patients thus clearly need, 
in addition to optimal medical therapy, various thera-
peutic strategies for myocardial ischemia tailored to the 
different stages of disease. 

In such a setting, many studies have explored the 
long-term risk of single or first ever adverse events after 
coronary revascularization in diabetics,[5] but none sis-
tematically appraised to date the risk of date the risk of 
recurrent and repeat adverse events, e.g., PCI followed 
in the same patient by bypass grafting and then another 
PCI. We thus aimed to retrospectively assess intermedi-
ate and long-term recurrences of major adverse cardiac 
events and repeat target vessel revascularizations in a 
cohort of diabetic subjects undergoing PCI.  

Materials and methods

Specifically, a series of 429 consecutive patients 
were enrolled according to the following criteria: 1) 
previous or new diagnosis of type 2 diabetes mellitus 
according to contemporary American Diabetes Associ-
ation criteria,[6] with patients classified as “non-insulin 
requiring”, including patients treated with diet and/or 
oral hypoglycemic drugs but no insulin, and “insulin 
requiring”, including patients treated with insulin re-
gardless of other therapies; and 2 treatment with PCI 
between July 1, 2002, and December 31, 2005 at our 
Center, with implantation of bare-metal stents and/or 
drug eluting stents. Age, acute ST-elevation MI, com-
bined treatment with the implantation of both bare-met-
al and drug eluting stents in the index procedure were 
not exclusion criteria. 

All patients completed a written informed consent 
form, and institutional Ethic Committee approval was 
waived given the observational design of the study. 
All procedures were performed according to standard 

guidelines for PCI,[7] but interventional strategy and 
choice of device were decided by the attending physi-
cian Patients who were not chronically receiving aspi-
rin, were pretreated with a 500 mg oral loading dose 
at least three hours before the procedure, or a 300 mg 
intravenous loading dose directly  before the procedure. 
Premedication included also a loading dose of 300 mg 
of clopidogrel the day before a planned procedure or 
600 mg at least two hours before a procedure for non-
ST- elevation acute coronary syndrome. All patients 
received intra-arterial unfractioned heparin to maintain 
an activated clotting time longer than 250 seconds. 

The use of glycoprotein IIb/IIIa inhibitors was left 
at the operator’s preference. Angiographic success was 
defined as residual diameter stenosis<30% by visual 
estimate in the presence of a thrombolysis in MI grade 
3 flow. Revascularization was considered functionally 
complete in case of effective treatment of all epicar-
dial vessel with diameter >2.25 mm, supplying viable 
areas of left ventricular myocardium, and affected by 
a diameter stenosis 75% by visual estimate. After the 
procedure all patients were  prescribed lifelong aspirin 
(70-325 mg/d). In addition, one month of clopidogrel 
(75mg/d) or ticlopidine (250 mg twice a day) was rec-
ommended for patients treated with bare-metal stents, 
at least three-six months following drug-eluting stent 
implantation, and, in any case, at least 9-12 months fol-
lowing a non-ST-elevation acute coronary syndrome. 

The primary outcome measure of this study was the 
cumulative incidence in hospital and at follow-up of 
major adverse cardiac events (MACE), defined as the 
composite of 1) cardiac death (all death were consid-
ered cardiac unless an unequivocal non-cardiac cause 
could be established); 2) MI;[8] 3) target vessel revascu-
larization (TVR, any repeat percutaneous intervention 
or surgical bypass of any segment of the target vessel).
The target vessel was defined as the entire major cor-
onary vessel proximal and distal to the target lesion, 
which includes upstream and downstream branches and 
the target lesion itself. Any percutaneous procedure 
planned to complete the index revascularization was 
considered part of the index procedure, not a repeat re-
vascularization. 

Predefined secondary outcome measures were: 1) non 
cardiac death (non-cardiovascular death or vascular non-
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cardiac death); 2) MI; 3) percutaneous TVR; 4) percuta-
neous non -TVR ( i.e., a repeat percutaneous interven-
tion driven by any lesion located in a epicardial vessel 
ferent from the target vessel); 4) surgical revasculari-
zation by means of coronary artery bypass grafting; 5) 
stroke; 6) stent thrombosis (divided into definite, prob-
able and possible according to the Academic Research 
Consortium recommendations).[9] For each patient, base-
line demographic  data, cardiovascular risk profile, treat-
ment for risk factor control, other medical history data, 
as well as procedural and angiographic follow-up details 
were obtained from the institutional database, visits at 
the outpatient clinic or telephone interviews. All previ-
ous mentioned data were collected using individualized 

case report forms and entered into a dedicated database. 

Statistical analysis

Continuous variable are presented as mean standard 
deviation or median and interquartile range. Student’s 
test and/or analysis of variance were performed to de-
termine differences between mean values. Categorical 
variables are reported as absolute values and percent-
age with 95% confidence intervals, with comparisons 
made with the chi-square test or Fisher exact test where 
appropriate. Two-tailed probability values <0.05 were 
considered statistically significant. Data were analysed 
with CIA, EpiInfo ad SPSS softwares. 
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Results

A total of 429 subjects met the study inclusion cri-
teria. Baseline characteristics according to sent type 
are presented in Table I. Overall, age was 67.3 10.2 
years, and 69% of the patients were male. The clinical 
characteristics of the present cohort of patients than for 
diabetics in previously reported studies. Indeed, 88% 
(379 patients) had hypertension, 75% (323) had dyslip-
idemia, and their body mass index was 27.9 4.4 kg/m². 
Insulin-requiring diabetes was observed in 46% (195) 
of subjects and often the index procedure was not their 
first original revascularization procedure, as 40% (173) 
had experienced, as 40% (173) had experienced a previ-
ous MI, 26% (110) a previous coronary angioplasty and 
18% (79) a prior bypass surgery. Diagnosis at admis-
sion was stable angina or silent ischemia for 29% (126) 
of patients. Compared with subject who received drug-
eluting stents, those who received bare-metal stents had 
a more severe clinical profile: they were older (P<0.01), 
ha poorer left ventricular ejection fraction (P<0.01) and 
more diffuse atherosclerosis (ie concomitant peripheral 
artery disease, P<0.01). The duration of dual antiplate-
let therapy was 5.0 2.7 month after drug-eluting stent 
implantation, 1.0 2.7 month after bare-metal stenting, 
and 4.9 2.6 months after combined treatment with both 
drug-eluting and bare-metal stents. In 6% (24) of cases 
dual antiplatelet therapy was not administered at dis-

charge because of drug intolerance. 

As show in Table II, multivessel disease was present 
in 73.6% (316) of subjects, 3 1.7 lesions were treated 
per patient, and 3 1.8 stents were implanted per patient. 
Concerning stent type, 197 (46%) received only bare-
metal stents, 133 (31%) received only drug-eluting 
stents (sirolimus or paclitaxel-eluating stents), and 
99 (23%) received both bare-metal and drug-eluating 
stents. There were significant differences between these 
groups in terms of angiographic characteristics, with 
a more complex procedural profile for patients treated 
with both stent types, and an excess of drug-eluting stent 
implantation at bifurcation lesions and unprotected left 
main (all P<0.05). Follow-up duration was thus 41.0 
12.2 months (median 38.5 months,interquartile renge). 

The three-year cumulative incidence of MACE was 
38.9% (167) with a significantly better outcome in the 
drug-eluting stent only group. The overall rate of MI 
was 9.8% (42), with only 1 (0.2%) patient facing a 
second MI. Revascularization procedures occurred as 
follows: bypass grafting in 2.6% (11), first percutane-
ous TVR in 6.7% (29), third percutaneous interventions 
on epicardial vessels not previously treated: 1.1% (52) 
of patients underwent a first percutaneous non TVR, 
1.6%(7) a second percutaneous non TVR, 0.5% (2) a 
third percutaneous non- TVR. Comparisons between 
groups showed that patients treated with bare-metal 
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stents had a significantly higher cardiac (P=0.03) and 
non cardiovascular mortality (P=0.01), data to be read 
together with their older age at the time of index proce-
dure (P<0.01) and longer follow-up duration (P<0.01). 

Further  differences were assessed in the number 
of angiographic follow-up procedures (P<0.01), per-
cutaneous TVR (P<0.01) and percutaneous non TVR 
(P<0.01) performed in the drug-eluating stent group 
versus the bare-metal stent counterpart. 

We adjudicated 9 (2.1%) definite stent thromboses: 4 
(0.9%) occurred within 30 days from index procedures 
(early), and 5 (1.2%) occurred following this period 
(late or very ate). Of note, no difference in incidence 
of definite, probable and possible stent thrombosis was 
detected among stent type groups (P=0.09, P=0.88 
and P=0.55 respectively). Finally, subgroup analysis 
showed a higher frequency of all causae death (22.6% 
vs 9.8%, P<0.01) and MI (13.8% vs 6.4%, P<0.01) for 
insulin requiring diabetics compared to non insulin re-
quiring patients. (Figures 1-5) allow to follow the as-
signment of study population to all possible outcomes, 
particularly to follow the real sequence of revasculari-
zation  events. 

Specifically, following the index procedure the 
first event was a percutaneous TVR in 30.1% (129) 
(95% CI: 25.9-34.6), bypass grafting in 2.1% (9) 
(95%CI:1.1-3-9), and percutaneous non TVR in 65% 
(28) (95%CI:4.6-9.3), with following-up showing 
42.2% (181) (95% CI:37.6-46.9) of patients alive with-
out repeat revascularizations, 11.2% (48) (95% CI: 8.5-
14.5) dead without repeat revascularizations, 7.9% (34) 
(95% CI:5.7-10.9) untraceable (figure 1). Among 129 

patients undergoing percutaneous TVR as first event, 
21.7% (28) (95% CI: 15.5-29.6) underwent a further 
percutaneous TVR, 0.8% (1) (95% CI:0.1-4-3) experi-
enced bypass as second final event, 1.5% (2) (95% CI: 
0.4-5.5) underwent a percutaneous non-TVR followed 
in one case (0.8%) (95% CI:0.1-4.3) by a third identical 
event (Figure 2). Subjects free from further revascu-
larizations were 65.1% (84) (95% CI: 56-72.8) living 
were 65.1% (84) (95% CI: 6.6-17.4) deceased. 

In the group undergoing percutaneous TVR as sec-
ond event, a third percutaneous TVR was performed in 
25.0% (7) (95% CI: 12.7-43.4) of patients, 7.1% (2) 
(95% CI: 2.0-22.6) of them underwent a fourth percu-
taneous TVR, and 17.8% (5) (95% CI: 7.9-35.6) were 
alive without further interventions (Figure 3). In only 
one case (3.6%) (95% CI: 0.6-17.7) the third event 
was surgical revascularization, whereas another patient 
(3.6%) (95% CI:0.6-17.7) underwent percutaneous 
non-TVR  with a subsequent fourth analogous event. 
Surviving patients without events were 60.7% (17) 
(95% CI: 42.4-76.4), and deceased without revasculari-
zation 7.1% (2) (95% CI: 2.0-22.6). 

During the follow-up 28 subjects underwent only 
percutaneous revascularizations of epicardial vessels 
different from the target vessel: 10.7% (3) (95% CI: 3.7-
27.2) of them needed a second percutaneous non-TVR, 
and 3.6% (1) (95% CI: 0.6-17.7) a third percutaneous 
non-TVR (Figure 4). Of the remaining patients 82.1% 
(23) (95% CI: 64.4-92.1) were alive without revasculari-
zation, 7.1% (2) (95% CI: 2.0-22.6) died without events. 

Surgical revascularization occurred as a first event 
following index revascularization in 2.1% (9) of cases 
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(Figure 5). Among them one patient (11.1%) (95% CI: 
2.0-43.5) had a second and a third event, both percutane-
ous TVR. In another one (11.1%) (95% CI: 2.0-43.5) per-
cutaneous non-TVR was performed as second event. No 
second event. No second bypass grafting took place and 
one patient (11.1%) (95% CI: 2.0-43.5) deceased with-
out other revascularizations, whereas 6 (66.6%) (95%  
CI: 35.4-87.9) were alive without further events.  

Discussion

The main findings of this study, appraising the prob-

lem of recurrent events in diabetics undergoing per-
cutaneous revascularization, are as follows: 1) repeat 
target vessel and non-target vessel revascularization 
occur frequently in this patient population, but can be 
managed in a safe and successful fashion by means of 
repeat PCI in most cases; 2) the sequence of revascu-
larization events may be very complex in a minority of 
subjects, thus the treatment of any new adverse event 
should be individualized and clinically driven, but also 
based on coronary anatomy and addressed to the par-
ticular stage of diabetic disease; 3) careful clinical fol-



low-up and maximal medical therapy remain pivotal in 
these patients, who can experience adverse events even 
several months or years following the index procedure 
and despite long periods of well being and freedom 
from angina or ischemia. 

Diabetes mellitus is a recognised major risk fac-
tor for cardiovascular morbidity and mortality[12] and 
an independent predictor of restenosis after coronary 

stenting.[10] Several studies on the pathophysiology of 
diabetic coronary heart disease only partially explained 
the excess risk of adverse events by means of frequent 
comorbidities, conferring a crucial role to dysmetabolic 
features of diabetics condition itself and systemic in-
flammation.[2,11] 

Unselected diabetics have a cardiovascular risk pro-
file higher than patients enrolled in clinical trials. Their 
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clinical and angiographic complexity may be the plau-
sible explanation for the relatively poor short and long 
term outcomes reported in this study. 

Notwithstanding the rather complete revasculariza-
tion obtained with the index procedure and secondary 
prevention medical care at discharge, more than one 
third of patients underwent a percutaneous or surgical 
re-intervention. Both in-stent restenosis and disease 
progression led to multiple subsequent revasculariza-
tion, with no single sequence of interventions yielding 
complete freedom from adverse events. 

Our study is unlike to randomized trials or observa-
tional studies comparing performance of drug-eluating 
and bare-metal stents. Instead, we examined safety and 
efficacy end points long after the occurrence of first ad-
verse events. We thus obtained detailed information on 
the influence of diabetes on the response of these pa-
tients to percutaneous revascularization. Considerable 
recurrences of intervention for myocardial ischemia 
emerged at three-year follow-up, a long period to ex-
plore device properties, but brief when related to dia-
betes disease duration. The phenomenon evaluated in 
our analysis may thus assume greater proportions in the 
whole history of disease of diabetics. 

Further studies based on the present design should 
investigate a more homogeneous population with a 
longer follow-up. Nonetheless, coronary revasculariza-

tion maintain a prominent role in managing the heavy 
burden of coronary disease in diabetics, and the per-
cutaneous approach is likely to extend its applications 
thanks to growing evidence for safety and efficacy of 
drug-eluting stents. This observational study, the first to 
examine the risk of recurrent averse events, adds new 
important information to our knowledge of coronary 
stenting in real-world diabetics. A randomized clinical 
trial clearly appears unsuited to explore an objective as 
complex as multiple repeat revascularizations. 

Selection bias should not be a major internal study 
limitation because losses to follow-up were 7.9% an ac-
ceptable number given the all-comers population and 
the long term clinical follow-up. We cannot however 
exclude that primary outcome measures could be un-
derestimated since only symptoms lead to repeat inter-
ventions and no systematic angiographic control nor 
testing for silent ischemia was planned.

Conclusion

In conclusion, this study, originally reporting on the 
risk of recurrent repeat revascularization events among 
diabetics treated with PCI, shows that repeat target ves-
sel and non target vessel revascularization occurs fre-
quently in this patient population, but can be managed 
in most cases in a safe and successful manner by means 
of repeat percutaneous intervention.
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Abstract: For many years, diabetes mellitus (DM) has been known to be an independent risk factor for atherosclerosis. However in 
recent years, better understanding of the relations between DM and cardiovasculary system, and especially the accumulating epidemio-
logical evidence caused DM to be referred as “cardivascular disease equivalent” in risk evaluation. Indeed, morbidity and mortality risk 
related with coronary artery disease in diabetic patients is 2 - 3-fold higher than normal population. Diabetics without a history of pre-
vious myocardial infarction and non-diabetics with a history of previous myocardial infarction show similar mortality characteristics. 
Coronary artery disease is the primary cause of death in adult DM patients. Moreover, when acute coronary syndrome is developed in 
diabetic patients, both in-hospital and long-term mortality rates are higher than non-diabetics.

Keywords: Diabetes mellitus, atherosclerosis, coronary artery disease.

Introduction

Another important subject is that macrovascular 
complications induced by diabetes may develop years 
before emergence of overt diabetes. Epidemiological 
studies have revealed that the frequency of type 2 di-
abetes increases with age both in males and females. 
The incidence of coronary artery disease also increases 
with age, therefore one should take into account the fact 
that possibility of co-existence of these two illnesses in 
elderly would be high.  With the aging society, the im-
portance of this duo regarding community health will 
gradually increase.

While the information regarding coronary artery dis-

ease in diabetics has been known for a long time, data 
regarding the glucometabolic regulation in patients with 
coronary artery disease started to draw attention rather 
recently. For example, “Euro-Heart Survey on Diabetes 
and the Heart” have shown that 20% of the coronary ar-
tery patients have apparent diabetes, 30% of them have 
impaired glucose tolerance test, and 5% of them have 
impaired fasting glucose. Recently performed GAMI 
trial showed that the glucose tolerance test performed 
before discharge of the patients who had acute myocar-
dial infarction, reveals previously unknown glucometa-
bolic disorder in up to 30% of the patient, and more 
importantly long-term prognosis is worse in the group 
with impaired glucose tolerance.
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Diabetes and coronary artery disease: Patho-
physiological considerations

There is no doubt that risk factors such as hyper-
tension, dyslipidemia, etc. co-existing with DM have a 
contribution to the development of atherosclerotic heart 
disease. However hyperglycemia on its own probably 
also has an important contribution to pathophysiology. 
Hyperglycemia results in production of free oxygen 
radical directly, and indirectly by increasing free fatty 
acid load. And this is known as the initiator of a process 
triggering many adverse the metabolic pathway, in-
creasing vascular permeability, decreasing fibrinolytic 
activity and triggering inflammation. 

On the other hand, there is also evidence showing 
that the activity of renin-angiotensin aldosterone sys-
tem (RAAS) is increased in diabetic patients. These 
evidences led RAAS blockers to be used for treatment, 

and prevention of cardiovascular complications, and 
thus RAAS became a treatment target. Therefore now 
in our day, ACE inhibitors and/or angiotension receptor 
blockers are considered as the essential elements of the 
current therapy in diabetic patients.

In fact the adverse effects of diabetes on cardiovas-
cular system are much more complicated. In Figure 1, 
the adverse effects of DM on cardiovascular system are 
shown. As observed, in addition to hyperglycemia and 
RAAS activation, there are many negative factors pre-
disposing diabetic patient to the rapid and generalized 
development of atherosclerosis. New investigations 
have focused on the pathogenetical relations between 
diabetes, inflammation, atherosclerosis and athero-
thrombosis.

In diabetic coronary artery disease patients, multi-
ple vessel disease, left main coronary artery disease, 

Figure 1. The adverse effects of DM on cardiovascular system
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involvement of multiple vessel segments and distal 
lesions are seen frequently. Furthermore, diabetic ath-
erosclerotic lesions mostly exert unstable plaque char-
acteristis as a result of decreased collagen production, 
increased degradation, increased matrix metalloprotein 
activity and increased cytokines.

Glycemic control and coronary artery disease

The glycemia margin for the onset of atherosclero-
sis and cardiovascular disease in diabetics, has been 
tried to be explained for many years. Several trials have 
shown that post-prandial glycemia is an independent 
risk factor for cardiovascular disease. On the other hand 
there is evidence showing that the risk of cardiovas-
cular event increases with the elevating fasting blood 
glucose levels.

While it remains controversial, in light of the availa-
ble evidence, current opinion is that effective glycemic 
control is beneficial for prevention of cardivovascular 
events both type I and type II diabetics. HbA1c is the 
gold standard method for the monitorization and evalu-
ation of glycemic control. The fact that each 1% incre-
ment in HbA1c may cause up to 20% increase in the 
risk of cardiovascular event, is highly significant.

Significant decreases in mortality have been shown 
after establishing good glycemic control also in patients 
in intensive care unit due to acute coronary syndrome.  
The decreased risk of mortality has been associated with 
the elimination of toxic effects due to acute hyperglyce-
mia which suddenly emerges in critical patients by estab-
lishing a good glycemic control, and the direct beneficial 
effects of insulin treatment in critical patients.

Practical approach recommendations for diabet-
ic patients are as follows:

1. Diabetic patients should be closely monitored and 
investigated for coronary artery disease.

2. Concomitant risk factors (e.g., hypertension, dys-
lipidemia) should be detected and corrected.

3. Effective blood glucose control should be established.

4. Antithrombotic medications (aspirin, clopidogrel) 

5. RAAS blockers should be given.

Risk assessment should be performed rapidly in dia-
betic patients having acute coronary syndrome. Fibrino-
lytic treatment indications in acute myocardial infarction 
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are similar to non-diabetics. If possible, early coronary 
angiography and mechanical revascularization should 
be preferred in diabetics. Strict blood glucose control is 
considered to be beneficial in acute myocardial infarc-
tion (AMI). Beta receptor blocking medications decrease 
morbidity and mortality in diabetics having acute coro-
nary syndrome. Aspirin should be given in doses and in-
dications similar to non-diabetics. However, in diabetics 
having acute coronary syndrome, addition of clopidogrel 
to aspirin should be considered. Adding ACE inhibitors 
to treatment in patients with diabetes and cardiovascular 
disease, has been shown to reduce cardiovascular events. 
Treatment targets in patients with diabetes and coronary 
artery disease are shown in Table I.

It is still controversial to choose coronary bypass or 
percutaneous coronary intervention in multiple vessel re-
vascularization in diabetic coronary artery patients. Tri-
als featuring surgery, are usually related with pre-stent 
period. Initial studies performed with stents have shown 
that while the mortality rates are similar, there are more 
revascularization procedures involved although less than 

before in percutaneous coronary intervention. While the 
use of drug-eluting stents in diabetic patients is still con-
troversial, the tendency is towards using the drug-eluting 
stents in diabetic patients.

Conclusion

Diabetes and coronary artery disease are like two 
sides of the same coin: Today, diabetes is considered to 
be coronary artery disease equivalent. Many coronary 
cardiac patients have diabetes. One should expect that 
the frequency of co-existence of these duo will increase 
with the aging population.

As the cardiovascular complications of diabetes oc-
cur in a very wide glycemia range, prevention, early di-
agnosis and control of diabetes is highly important for 
prevention of the development of cardiovascular com-
plications. Therefore, investigating and monitoring the 
diabetic patients for possible cardiovascular disease is 
as vitally important as evaluating the coronary cardiac 
patients for diabetes.

BLOOD PRESSURE  130/80 mmHg
Renal impairment and 125/75 mmHg
Proteinuria >1 g/24 h

STRICT BLOOD GLUCOSE CONTROL 
HbA1C < 6.5%         /       FBG < 108 mg/dL
Post-prandial < 135 mg/dL T2 DM
135-160 mg/dL T1 DM

LIPID PROFILE   mg/dL
Total cholesterol < 175          /           LDL-C < 70           
HDL E > 40                           /           K > 46         
Triglyceride > 150                 /           TC/HDL

Smoking cessation Mandatory
Regular physical exercise >30-45 min/day Weight control
BMI (kg/m2) <25
10% weight loss if overweight
Waist circumference <94 in males (cm) <80 in females

Table 1. Recommended treatment 
targets for patients with diabetes
and coronary artery disease

(Modified based on the European Society 
of Cardiology Cardiovascular Prevention 
Guidelines)
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On-pump beating heart mitral valve replacement 
with protection of the mitral leaflets in poor ventricle 
patients with end stage severe mitral regurgitation
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Abstract: Mitral valve replacement (MVR) in patients with severe mitral regurgitation and poor ventricle has a 
high mortality and morbidity. For such patients if mitral valve repair is not possible MVR can be performed with 
partial or complete protection of the mitral leaflets. Herein we report 2 patients with severe mitral regurgitation and 
poor ventricle (EF 20%– 25%). MVR was performed by complete protection of the both anterior and posterior mitral 
leaflets and using the on-pump beating heart technique.Levosemindan was administered to one of the patients on 
induction of anesthesia. Weaning from cardiopulpunary bypass was uneventful for the both patients. The postopera-
tive course of the 2 patients was uneventful and they were discharged on the 5th and 6th days. 

Keywords: Heart valve surgey, levosemindan, cardiopulmonary bypass.

Summary

Introduction

Mitral valve surgery by using CPB in the function-
ing heart provides advantages in protecting cardiac 
functions especially in patients with reduced ventricle 
function, and its use recently is increasing. In patients 
with limited cardiac reserves, substantial morbidity and 
mortality increase is seen in the operations performed 
with arrest. Cardiac functions might be better protected 
with CPB guidance in the functioning heart in patients 
with reduced ventricle function. As cardioplegia solu-

tion is not given in the mitral valve surgery performed 
with CPB guidance in the functioning heart, the patient 
will be protected from myocardial reperfusion injury, 
and coronary perfusion continues. Thereby, normal car-
diac physiology can be maintained with normothermic 
coronary perfusion.(1)  

Protection of functions and geometry of left ventri-
cle by the performed cardiac surgery is highly impor-
tant. In this regard, protection of subvalvular apparatus 
is also highly important. Protection of subvalvular ap-
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paratus has been reported to decrease early-period mor-
tality-morbidity and to improve the long-term survival 
and functional capacity.(2,3) 

Levosimendan is a novel positive inotrope drug 
which can increase contractility without increasing in-
tracellular calcium level and oxygen consumption, and 
which can be used in postoperative patients who have 
difficulties in getting out of CPB with decompensated 
cardiac failure.(4) We also used prophylactic Levosi-
mendan to facilitate getting out of CPB in one of these 
patients.

Case Report 1 

60-Year-old male patients admitted to our clinic with 
the complaints of shortness of breath, palpitation, get-
ting tired quickly and chest pain. The patient had these 
complaints for nearly ten years, and as their severity 
increased recently; he undergone an echocardiography 
(EKO) in an external center, and grade 3-4 mitral regur-
gitation was detected. The patient had no known histo-
ry, and he had inguinal hernia comorbidity. In the phys-
ical examination, blood pressure was 110/70mmHg, 
pulse was 80/min and arrhythmic. He had 5/6 systolic 
murmur in apex with auscultation. He had rales in the 
bilateral basal parts of the lungs with auscultation. The 
patient’s NYHA functional capacity was III.  Cardiac 
rhythm was in atrial fibrillation in electrocardiogram. 
In the telecardiogram, he had mild loading findings in 
basal zones of bilateral lungs, and cardiomegaly.  

In EKO, he had grade 3-4 eccentric severe mitral re-
gurgitation, ejection fraction: 25%, left ventricular end 
diastolic diameter: 7.0 cm, left ventricular end systolic 
diameter: 6.5 cm, left atrium: 6.7 cm, and diffuse hy-
pokinetic areas were present in left and right ventricles. 
Also pulmonary arterial pressure of the patient with 
grade 2 tricuspid regurgitation was measured to be 50 
mmHg. In the coronary angiography, coronary arteries 
were assessed to be normal. No pathology was detected 
in the patient’s routine blood work-up. 

When the patient was taken for operation with these 
findings, in addition to anesthesia induction, Levosi-
mendan was initiated as 12 microgram/kg/min bolus, 
followed by 24-hour-infusion at 0.1microgram/kg/min. 
Following median sternotomy, standard aorto-bicaval 

cannulation was performed. CPB was initiated, cool-
ing was not performed and cross-clamp was not put. In 
the normothermic functioning heart, mitral valve was 
reached with left atriotomy when patient was in upside-
down position and aortic vent was at maximum vent. 
Anterior leaflet was thickened, fibrotic, and had pro-
lapse, posterior leaflet was fibrotic and not suitable for 
repair. MVR was performed with 27 no St. Jude medical 
mechanical valve with individual pledgeted sutures by 
protecting the whole subvalvular apparatus (anterior and 
posterior leaflets were freed, and then fixed to annulus 
with pledgeted sutures to provide orifice, and ventricle 
geometry was preserved by protecting chordas). 

Left atriotomy was closed, deairing was performed, 
cardiopulmonary bypass was ended without problems 
with 5 mcg dopamine and levosimendan infusion. De-
cannulation was completed without problems, and the 
patient’s operation was completed without any com-
plication. The patient’s CPB duration was 80min, and 
operation duration was 160min.  There was no problem 
during postoperative follow-up. He woke-up at the post-
operative 3rd hour, no cerebrovascular event occurred, 
and he was extubated in the 15th hour. The patient was 
hemodynamically stable during intensive care follow-
ups. He was taken into normal ward on postoperative 
day 1. As there was no problem in the routine work-up 
during postoperative period, and the patient was dis-
charged with recovery at post-op. day 5.

Case Report 2

63-Year-old female patient was admitted with severe 
shortness of breath and palpitation on exertion. The pa-
tient’s NYHA functional capacity was III. In the exami-
nation, blood pressure was 130/60mmHg, pulse was 
92/min and arrhythmic. She had 4/6 systolic murmur in 
apex with auscultation. The patient’s NYHA functional 
capacity was III. In the telecardiogram, he had mild 
loading findings in basal zones of bilateral lungs, and 
cardiomegaly. She had hypertension, and atrial fibrilla-
tion rhythm on electrocardiogram. When EKO findings 
were evaluated; 6.8 CM, LVESD: 5.8 CM, EF: 29%, 
3O Mitral Regurgitation, CPAB: 34 mmHG, left atrium 
was dilated, posterior mitral valve systolic movement 
was limited, and it was in global hypokinesia form with 
more significance on inferior part. 
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Again, left atriotomy was performed in the func-
tioning heart after standard procedure. Venous bleeding 
was observed. Subvalvular apparatus was prolonged, 
got thinner and not suitable for repair. 27 no ST. JUDE 
MEDICAL metal valve replacement and secundum 
ASD primary repair was performed with protection of 
anterior and posterior leaflets. CPB was ended without 
problems. CPB duration was 91 min. The patient was ex-
tubated without problems at the 14th postoperative hour, 
and discharged with recovery on postoperative day 6.

Discussion
Levosimendan is a novel positive inotrope drug 

which can increase contractility without increasing in-
tracellular calcium level and oxygen consumption, and 
which can be used in postoperative patients who have 
difficulties in getting out of CPB with decompensated 
cardiac failure. The primary mechanism of action of le-
vosimendan in increasing contractility, is based on its 
effect of increasing the sensitivity of cardiac troponin-C 
to cytoplasmic calcium.(4) During this inotropic effect, 
the most important aspect is the non-increasing intra-
cellular calcium level; therefore the important side ef-
fects of adrenergic inotropes such as cardiac myositis 
dysfunction and arrhythmia due to increase in intracel-
lular calcium. Diastolic relaxation is not impaired with 
levosimendan, and both preload and afterload of the 
heart are decreased as well. This process occurs by not 
increasing the oxygen consumption of the myocardium. 
Levosimendan also has an anti-ischemic effect due to 
its dilating effect on coronary arteries.(4,5)

Cardiac functions might be better protected with 
CPB guidance in the functioning heart in patients with 
reduced ventricle function. As cardioplegia solution is 
not given in the mitral valve surgery performed with 
CPB guidance in the functioning heart, the patient will 
be protected from myocardial reperfusion injury, and 
coronary perfusion continues. Cardiac physiology is 
maintained thanks to normothermia.(1,6) After the rec-
ognition of the favorable effect of preserving posterior 
leaflet on left ventricle functions in postoperative pe-

riod, the applications for complete protection of mitral 
valve apparatus, continue to be performed. 

The role of mitral valve apparatus is not only limited 
with valvular functions, it also has an important place in 
left ventricular functions.  Results of the limited num-
ber of clinical trials performed, consistently show that 
protection of valve apparatus protects or improves the 
left ventricular functions even though different tech-
niques are used.(7-11)  In addition to the sudden afterload 
increase occurring after mitral valve replacement, many 
authors reported that the continuity impairment in an-
nular-chordal-papillary-muscular-left ventricle wall as 
a result of removal of chordal structures, contributes to 
left ventricle dysfunction in early postoperative period. 
These authors also associate the better hemodynamic 
outcomes and low mortality obtained after the applica-
tion of repair techniques in mitral regurgitation with the 
preservation of annular-papillary-ventricular continuity 
with these techniques.(8-9)

In patients with chronic mitral regurgitation, the 
most important cause of left ventricle dysfunction after 
replacement is considered to be the tension on left ven-
tricle wall as a result of sudden afterload increase which 
occurs after valve replacement with the elimination of 
low-impedance flow to left atrium in mitral regurgita-
tion. Left ventricle has an absolute need for continua-
tion of chordal tension and the supportive effects in the 
area on which the papillary muscles are holding on to 
resist this sudden development of afterload. 

Left ventricle can protect its contractile functions by 
preserving especially its diastolic sizes and ideal geom-
etry during contraction, and by preventing the increase 
in cavitary pressure.(9-11) In these cases, mitral orifice 
was extended by cutting the anterior leaflet from 2-3 
mm distance and fixing it to annulus with pledgeted su-
tures without harm to chordal links. Extra valvular tis-
sue was trimmed. Posterior leaflet kept as it was.

 Here, especially preserving the anterior leaflet as 
complete may also cause obstruction in left ventricle 
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outlet with the systolic forward movement of the ante-
rior leaflet tissue. Therefore and ideal orifice should be 
provided. The second possible problem is the prosthetic 
valve dysfunction due to adverse interaction between 
the protected papillary muscle and its chordas and the 
prosthetic valve. In conclusion, we think that recon-
structive surgery is appropriate for rheumatic mitral 
valve patients with pure mitral regurgitation or hemo-
dynamically considerable mitral regurgitation, and in 
patients not suitable for reconstructive surgery, as an 
alternative mitral valve surgery with complete surgical 
protection of subvalvular apparatus is appropriate. 

Mitral valve surgery by using cardiopulmonary by-
pass in the functioning heart is technically easy to use 
and may have less complications compared to conven-
tional methods.(1) 

For this patient, and in cases with low EF and high-
risk of cardiac surgery, we obtained a good outcome 
by utilizing the effects of levosimendan and thinking 
that we had better protection of cardiac functions in 
the functioning heart  Still, further experiences will 
contribute to our understanding on this subject.
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ences. Personal acknowledgements should precede those of institu-
tions or agencies.

Tables: All tables must be included in the manuscript file, should 
start on separate pages and be accompanied by a title, and footnotes 
where necessary. The tables should be numbered consecutively us-
ing Arabic numerals. Units in which results are expressed should be 
given in parentheses at the top of each column and not repeated in 
each line of the table.

References: Authors are responsible for checking the accuracy of 
all references. If you use EndNote or Reference Manager to facili-
tate referencing citations (not required for submission), this jour-
nal’s style is available for use. References should be numbered in 
order of appearance in the text (in Arabic numerals in parentheses) 
and must be listed numerically in the reference list. Journal titles 
and author initials should be properly abbreviated and punctuated.
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GENERAL RULES 

Files should be prepared as a Word document using font size 
12 Times New Roman characters, double-spaced and with 2.5 cm 
margins on each side, top and bottom. Only standard abbreviations 
should be used; other shortened phrases should be indicated in pa-
rentheses as used in the text. Generic or chemical names of drugs 
should be used instead of trade names.

ETHICAL ISSUES 

Publishing responsibilities of authors and Ethics
The publication of an article in a peer-reviewed journal is an es-

sential building block in the development of a coherent and respected 
network of knowledge. It is a direct reflection of the quality of work 
of the author and the institutions that support them. Peer-reviewed 
articles support and embody the scientific method. It is therefore im-
portant to agree upon standards of expected ethical behavior.

Reporting standards
Authors of reports of original research should present an ac-

curate account of the work performed as well as an objective dis-
cussion of its significance. Underlying data should be represented 
accurately in the paper. A paper should contain sufficient detail 
and references to permit others to replicate the work. Fraudulent 
or knowingly inaccurate statements constitute unethical behavior 
and are unacceptable. Review and professional publication articles 
should also be accurate and objective, and editorial ‘opinion’ works 
should be identified as such.

Hazards and human or animal subjects
If the work involves chemicals, procedures or equipment that 

have any unusual hazards inherent in their use, the author must 
clearly identify these in the manuscript. If the work involves the 
use of animal or human subjects, the author should ensure that the 
manuscript contains a statement that all procedures were performed 
in compliance with relevant laws and institutional guidelines and 
that the appropriate institutional committee(s) has approved them. 
Authors should include a statement in the manuscript that informed 
consent was obtained for experimentation with human subjects. The 
privacy rights of human subjects must always be observed.

Use of patient images or case details
Studies on patients or volunteers require ethics committee ap-

proval and informed consent, which should be documented in the 
paper. Appropriate consents, permissions and releases must be ob-
tained where an author wishes to include case details or other per-
sonal information or images of patients and any other individuals 
in publication. Written consents must be retained by the author and 
copies of the consents or evidence that such consents have been 
obtained must be provided to us on request. Particular care should 
be taken with obtaining consent where children are concerned (in 
particular where a child has special needs or learning disabilities), 
where an individual’s head or face appears, or where reference is 
made to an individual’s name or other personal details.

Originality and plagiarism
 
The authors should ensure that they have written entirely origi-

nal works, and if the authors have used the work and/or words of 

others, that this has been appropriately cited or quoted. Plagiarism 
takes many forms, from ‘passing off’ another’s paper as the author’s 
own paper, to copying or paraphrasing substantial parts of another’s 
paper (without attribution), to claiming results from research con-
ducted by others. Plagiarism in all its forms constitutes unethical 
publishing behavior and is unacceptable.

Data access and retention

Authors may be asked to provide the raw data in connection 
with a paper for editorial review, and should be prepared to pro-
vide public access to such data (consistent with the ALPSP-STM 
Statement on Data and Databases), if practicable, and should in any 
event be prepared to retain such data for a reasonable time after 
publication.

Multiple, redundant or concurrent publication

An author should not in general publish manuscripts describing 
essentially the same research in more than one journal or primary 
publication. Submitting the same manuscript to more than one jour-
nal concurrently constitutes unethical publishing behavior and is 
unacceptable. In general, an author should not submit for considera-
tion in another journal a previously published paper. Publication of 
some kinds of articles (e.g. clinical guidelines, translations) in more 
than one journal is sometimes justifiable, provided certain condi-
tions are met. The authors and editors of the journals concerned 
must agree to the secondary publication, which must reflect the 
same data and interpretation of the primary document. The primary 
reference must be cited in the secondary publication.

Acknowledgement of sources

Proper acknowledgment of the work of others must always be 
given. Authors should cite publications that have been influential in 
determining the nature of the reported work. Information obtained 
privately, as in conversation, correspondence, or discussion with 
third parties, must not be used or reported without explicit, written 
permission from the source. Information obtained in the course of 
confidential services, such as refereeing manuscripts or grant appli-
cations, must not be used without the explicit written permission of 
the author of the work involved in those services.

 
Fundamental errors in published works

When an author discovers a significant error or inaccuracy in 
his/her own published work, it is the author’s obligation to promptly 
notify the journal editor or publisher and cooperate with the editor 
to retract or correct the paper. If the editor or the publisher learns 
from a third party that a published work contains a significant er-
ror, it is the obligation of the author to promptly retract or correct 
the paper or provide evidence to the editor of the correctness of the 
original paper.

Authorship of the paper

Authorship should be limited to those who have made a signifi-
cant contribution to the conception, design, execution, or interpre-
tation of the reported study. All those who have made significant 
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contributions should be listed as co-authors. Where there are others 
who have participated in certain substantive aspects of the research 
project, they should be acknowledged or listed as contributors. The 
corresponding author should ensure that all appropriate co-authors 
and no inappropriate co-authors are included on the paper, and that 
all co-authors have seen and approved the final version of the paper 
and have agreed to its submission for publication.

 
Changes to authorship

This policy concerns the addition, deletion, or rearrangement of 
author names in the authorship of accepted manuscripts. Before the 
accepted manuscript is published in an online issue:

Requests to add or remove an author, or to rearrange the author 
names, must be sent to the Journal Manager by the corresponding 
author of the accepted manuscript, and must include:

The reason the name should be added or removed, or the author 
names rearranged

Written confirmation (e-mail, fax, letter) from all authors that 
they agree with the addition, removal or rearrangement. In the case 
of addition or removal of authors, this includes confirmation from 
the author being added or removed

Requests that are not sent by the corresponding author will be 
forwarded by the Journal Manager to the corresponding author, who 
must follow the procedure described above.

Note that:
•	 Journal Managers will inform the Journal Editors of any 

such requests
•	 Publication of the accepted manuscript in an online issue 

is suspended until authorship has been agreed
•	 After the accepted manuscript has been published in an 

online issue:
Any requests to add, delete or rearrange author names in an ar-

ticle published in an online issue will follow the same policies as 
noted above and may result in a corrigendum.

TYPES OF PAPERS 

Original Articles

Original articles should consist of sections titled as “Abstract, 
Introduction, Materials and Methods, Results, Discussion and Con-
clusion”. For information about the abstract, refer to ‘Manuscript 
Formatting’ section.

 
The Introduction section of the manuscript should clearly state 

the purpose of the manuscript and include a brief summary of the 
most relevant national and international literature stating the main 
purposes and research question of the study. Contradictory aspects 
of the research, if present, should be mentioned. The expected con-
tribution of this study to family medicine and practice should be 
highlighted.

 
The Materials and Methods section should describe the study 

population and the study design, with adequate information on the 

techniques, materials and methods used. The section should include 
information of the study type, population, sample, sample size and 
selection of the sample. Validity and reliability of scales and ques-
tionnaires used also should be referred to. A clear description of the 
statistical methods should also be given.

 
The Results section should include a detailed report on the find-

ings of the study. All figures, tables and illustrations should be used 
in this section. Results should be presented either as text or figures 
and/or tables and not be replicated.

 
The Discussion section of the study should emphasize the im-

portance of the results and compare them with the results of other 
authors with relevant citations from the most recent literature. Study 
limitations and strengths should be specified. Suggestions for fur-
ther studies in this area should be added.

 
The Conclusion should include the main conclusions based on 

the results of the research, emphasize the contributions of the study 
to family practice and propose original suggestions. A brief revision 
of all the results and the discussion should be avoided.

 
Original articles excluding case reports and systematic reviews 

should not exceed 3000 words excluding the abstract, references 
and tables. Case reports should not exceed 1000 words excluding 
the abstract, references and tables. There are no restrictions for sys-
tematic reviews.

Short Reports

Short Reports are accepted when the research topic, aim and 
results of the study are in limited in scope and in cases that do not 
require writing a full original article. Short Reports can be described 
as a summarized version that have been prepared according to the 
structure of research articles. Publishing an article as a short report 
does not reflect a lower quality. The same rules as relevant to origi-
nal articles apply to preparing a short report, but structured abstracts 
are not mandatory references and tables should not exceed 6 and 2 
in number, respectively. Abstracts should not exceed 100 words and 
the text should be restricted to a maximum of 1000 words.

 
Reviews

Reviews are evidence-based articles about a specific topic using 
relevant citations from the most recent literature with the authors’ 
conclusions on this subject. The author is expected to have conduct-
ed research on the subject and to have experience in order to discuss 
and analyze the subject. There is no obligation to follow a particu-
lar format and may contain subtitles depending on the subject. The 
text should not exceed 4000 words excluding the title, abstracts, 
references and tables. E Journal of Cardiovascular Medicine, only 
publishes review articles solicited by the editors.

Letters to Editor and Comments

Letters to the editor or comments can be sent to provide com-
mentary and analysis concerning an article published in the journal, 
to give information about ongoing research, to provide informa-
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tion in cardiology and cardiovascular-vascular-endovascular sur-
gery, cardio-metabolic and vascular sciences. Letters to the editor 
or comments may include an optional title, tables and references. 
These articles should not exceed 1000 words.

 
What Would You Do?
 
These are brief articles discussing cases and situations encoun-

tered in cardiology and cardiovascular surgery with a biopsycho-
social approach. If necessary, photographs (with permission from 
the patient/owner) may be added. Sections should consist of a title, 
case report, discussion, questions and answers. Brief comments can 
be sent to provide commentary on previous articles and case reports 
written by other authors. Comments should include the number of 
the journal the article was published in. The text should not exceed 
1000 words.

 
International Reprots
 
Translations of important documents, declarations and guide-

lines prepared by international organizations in the field of cardiol-
ogy and cardiovascular surgery, may be published in the journal. 
Presubmission Inquiry to the Editorial Board of the Journal before 
submitting the article is recommended. It is the translator’s respon-
sibility to obtain permission from the owner of the original manu-
script for publication and translation.

 
News
 
These articles focus on advances and innovations in clinical top-

ics relevant to cardiology and cardiovascular surgery. There is no 
obligation to follow a particular format. The text should be limited 
to 1000 words.

 
Editorials
 
Editorials usually provide information about the editorial policy 

of E Journal of Cardiovascular Medicine, give commentary and 
feedback on articles published in the journal, draw attention to top-
ics of current interest and give information related to and discuss the 
development of cardiology and cardiovascular surgery in the world. 
They are mainly written by the members of the Editorial Board. 
Editorials are limited to 2000 words with some exceptions and may 
include a title and references when necessary.

MANUSCRIPT FORMATTING

Manuscripts should be designed in the following order:

Title page
Abstract
Main text
References
Tables, figures and illustrations

Title Page
 
The title page of the manuscript should include: The title, first 

and last names of each author. Complete affiliation and title for each 
author, with the name of department (s) and institution (s) to which 
the work should be attributed. 

The corresponding author should be clearly identified with 
name, address, telephone- facsimile number and email address for 
correspondence about the manuscript. Authors should clearly indi-
cate if the article has previously been presented at a congress or sci-
entific meeting. The title should be concise and informative without 
abbreviations and not exceed 10 words.

Abstract
 
Abstracts hould be exact in English, with a minimum of 150 

and maximum of 350 words. Abstracts of original research arti-
cles should be structured under subheadings as follows: objectives, 
methods, results and conclusion. A maximum of 3 key words should 
be added to English abstracts.

 
Text
 
The text contains the rest of the manuscript. It is structured dif-

ferently according to the type of manuscript (original research article, 
review, etc.). For example, original research articles should consist 
of aim and objectives, methods, results, discussion and conclusion.

 
References
 
References should be cited in consecutive numerical order as 

first mentioned in the text and designated by the reference number 
in parentheses. If the number of authors for the reference is more 
than 6 authors, list the first three authors and add “et al”.

 
Journal names should be abbreviated as used in Index Medicus. 

References should be cited in the Vancouver style. For detailed in-
formation please visit the relevant link

 
Examples:
 
For research articles follow the example below:
– Verschuren WM, Jacobs DR, Bloemberg BP, et al. Serum total 

cholesterol and long-term coronary heart disease mortality. JAMA 
1995; 274(2): 131–6.

 
For book chapters follow the example below:
– Rakel RE. The family physician. In: Rakel RE, editor. Text-

book of family practice. 5th ed. Philaldelphia: W.B. Saunders; 1995. 
p. 3-19.

 
For web pages follow the example below:
– Guidance for clinicians. An International Benchmarking 

Study.  http://www.who.int/topics/surgery/ accessed: 29/09/2002.
 
Tables and Figures
 
Legends should take place on the top of the page for tables, and 

bottom of the page for figures and placed on separate pages. Explain 
all nonstandard abbreviations in footnotes.
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