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35 year old patientwith Ebstein anomaly and operated atrial septal defect (ASD)was referred to our hospital due
toVDDpacemaker leaddysfunction.Wedecided to remove dysfunctional lead via subclavian lead extraction pro-
cedure. After pacemaker generator had been removed, lead was cut to insert locking stylet but plucked lead
entrapped in subclavian vein. Then 7-F femoral sheath was introduced to femoral vein and plucked lead was
pulled back via myocardial biopsy catheter from inferior vena cava. Finally macro snare was used to taken out
lead from femoral vein. The procedure was successfully managed without complication.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Transcatheter lead extraction procedure increasing globally and be-
came a successfulmethod to extract the leads of permanent pacemakers
and implantable cardioverter defibrillators.1 To develop a specialized
equipment of precutaneous lead extraction procedure to succefully ex-
tract permanent pacemaker or defibrillator leads is challenging. Cur-
rently transubclavian lead extraction has been successful due to used
extraction systems including locking stylets, mechanical and laser
catheters.2,3 However the operator can come across some unexpected
complications which should be managed by creative approaches.

In this paper we present a case who had undergone successfully ex-
traction of plucked VDD pacemaker lead by using myocardial biopsy
and macro snare catheter during trans-sublavian lead extraction
procedure.
Case report

35-year- old male patient with ebstein anomaly and operated atrial
septal defect was referred to our hospital due to VDD pacemaker lead
dysfunction. A lead fracture was detected at scopy (Fig. 1A). Patient
was decided to undergo percutaneous lead extraction. In the catheter
laboratory at first pacemaker generator had been removed and then
pacemaker lead was separated from battery pocket. In next step lead
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was introduced into locking stylet to extract the lead completely. At
this time lead was cut, the lead suddenly slipped to subclavian vein.
A7-F femoral sheath was.

Introduced in femoral vein and the procedure was continued via
femoral access. First macro-snare inserted in 7 F-guiding right Judkins
catheter and tried to catch proximal broken tip of lead in the subclavian
vein but this attempt failed because of the hard adhesion of lead to vein.
Than out of routinemyocardial biopsy catheter was advanced to subcla-
vian vein via femoral vein sheath. This is a 7-F Cordis® long myocardial
biopsy catheter with 2.3 mm jaw and 104 mm length. The plucked lead
was grasped and pulled back via myocardial biopsy catheter until infe-
rior vena via (Fig. 1B, C) Lead was separated into two wire due to strip-
ping of the insulation cover (Fig. 1D).

These separated wires were catched by macro snare via femoral
access(Fig. 2A). Lead was taken out from femoral sheat, while snare
was being pulled backwith controlled force (Fig. 2B, C) Therewas no re-
sidual lead fragment in the heart (Fig. 2D). Therefore a combined lead
extraction procedure was successfully completed.
Discussion

Planned percutaneous extraction procedure for especially old and
firmly adhered leads can cause important complications related to ve-
nous, cardiac system and pacemaker or ICD leads. Mediastinal hemor-
rhage, lead fractures, venous access problems and pulmonary
embolism are the most severe complications that surgical intervention
can be needed. The outcome and the risk of the lead extraction should
be evaluated on patient basis. The complication risk of percutaneous
lead extraction is much dependent on the experience of the operator.
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. The lead fracture (marked in circle) was detected at scopy (Fig. 1A-Top left), lead was caught via biopsy catheter (Fig. 1B-Top right). It was pulled back to right atrium (Fig. 1C -
bottom left). Lead was separated into two wire due to stripping of the insulation cover (Fig. 1D - bottom right).
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Complication rates of permanent pacemaker lead extraction is approxi-
mately 1,4%.4 Although specialized equipment has been developed per-
cutaneous extraction5 of permanent pacemaker or defibrillator leads is
already a challenging procedure. The use of locking stylets, mechanical
dilatator and laser catheters lead to improve succession rate of
transsubclavian extraction procedure.2 Despite all these advanced de-
vices complete extractions considered fragments b4 cm are left3 other-
wise complete extractions may be succeed in 88%–93% of all attempts.6

On the other hand, femoral access can use as alternative or complemen-
tary way to get success in some unexpected situtations. “Drag through
technique”7, needle eye snare (Cook Medical) and some other proce-
dures (snare and ablation catheter or pigtail catheter combinated
usage) can be useful for transfemoral lead extraction. The superior ap-
proach can be performed with simple traction with using a locking sty-
let and a mechanical sheath, was safe and effective for the extraction of
leads. As with our case lead extraction via the inferior approach is the
only interventional method for free-floating leads, as the proximal end
of the lead cannot be approached from the generator pocket, this ap-
proach is essential for pulling the lead from the SVC to the right atrium
in the failed process of subclavian lead extraction.8 However our case
was required a complex and nonroutine technique for lead extraction
due to unexpected technical problems. For example, Lelakowski, Jacek,
et al. defined extraction of 15-years-oldDDDpacemaker leadwith a pig-
tail loopwas formed to free the head or the proximal end of the adhered
atrial lead and was pulled into the femoral vein using the pigtail loop
with the Dotter® (CookMedical) basket9, other example Jo, Uk, et al. in-
troduced 23 consecutive patients (43 leads) who underwent
transvenous lead extraction using a Amplatz GooseNeck® Snare and
10 consecutive patients (17 leads) who underwent lead extraction
using simple manual traction as a result of this study Jo, Uk, et al.
found transvenous extraction of pacemaker leads via an inferior ap-
proach using a gooseneck snare was both safe and effective but,
transvenous extraction of defibrillator leads using the inferior approach
was suboptimal.10 Also as a different study Schleifer, J.Williamet al. pre-
sented a case removal of a densely adherent hardware because of the
extensive fibrosis using the combination of RF ablation with the wire
and Amplatz GooseNeck® is a potential tool for removing adherent pac-
ing lead fragments.11

As described in these studies our case included a complex inferior
approach, first we tried to catch lead's proximal broken tip via macro
snare that was inserted in 7 F right Judkins guiding catheter from fem-
oral vein sheath but this attempt became unsuccessful as a radical deci-
sion to grasp plucked lead via myocardial biopsy catheter, instead of
macro snare since the proximal tip of the lead was quite above just
entrapped in subclavian vein which make it difficult the catch via
macro snare and we pulled back the lead till IVC via a 7-F Cordis®
longmyocardial biopsy catheter,we usedmacro snare to completely ex-
tract plucked lead. This is the first case at literature because of using bi-
opsy cathater to extract lead. After procedure we done there was no
residual lead fragment in the heart. Therefore a combined lead extrac-
tion procedure was successfully complete via a way that not described
before using a biopsy catheter. At our case biopsy catheter could
wound the subclavian vein or vena cava, as a result of this injury,mortal
complications like bleeding to pleura or mediastinum. So different and
undefined techniques can be a solution for unexpectable situations in
interventional cardiology during it is combined with experience.

Image of Fig. 1


Fig. 2.Macro snarewas used via femoral access to catch the lead (Fig. 2A-top left) Leadwas taken out from femoral sheat, while snarewas being pulled backwith controlled force (Fig. 2B-
top right, 2C-bottom left). There was no residual lead fragment in the heart (Fig. 2D-bottom right).
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Conclusion

Transfemoral access can be needed especially in case of free-floating
and plucked leads during transsubclavian lead extraction procedure. If
the plucked lead entrapped in subclavian vein, transfemoral way can
be tried to completely extract the lead by usingmyocardial biopsy cath-
eter and macro snare respectively.
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Coronary angiography in patients presenting with ascending aortic aneurysms can be challenging since standard
cathetersmay fail to reach the leftmain coronary artery. Awidely accepted approach is themother-in-child cath-
eter technique whereby a catheter with a smaller diameter is telescoped through one with a bigger diameter, a
procedure that helps to lengthen the catheter. However, this technique is associated with several disadvantages
such as thrombus formation within the catheters, inadvertent damage to the left main ostium, and the necessity
ofmanipulation, which the operatormay not be familiarwith. Therefore, in our casewe present amethod, which
involves the application of a regular Judkins Right 4 catheter for left main engagement. We propose that this
method can be safely attempted prior to using telescoping techniques.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Although preshaped workhorse catheters have been successfully
used over the years to perform coronary angiography, in some situa-
tions, catheters of different sizes and shapesmay benecessary to engage
the coronary ostia. The choice of catheters used is based on the specific
anatomy of the aortic root and location of the coronary ostia to ensure a
safe procedure and avoid complications. Enlargement of the ascending
aorta is a situation in which even the largest catheter possible might
fail to reach the left main coronary artery. Therefore, difficulty with ac-
cess to the left main coronary artery continues to be a problem even
today.

Case

We present the case of a 60-year-old man whowas referred for cor-
onary angiography for the evaluation of stable angina. After achieving
right femoral access using a 6-Fr sheath, we could not engage the left
main (LM) using a 6-Fr Judkins Left 4 (JL) diagnostic catheter, which
fell short of the left sinus of valsalva. An aortagram revealed a giant aor-
tic aneurysm measuring 8 cm in diameter with heavy calcification and
moderate aortic regurgitation, findings that had not previously been re-
ported by the referring physician (Fig. 1A). Because the JL 4 catheter
failed to the reach the left sinus of valsalva, we re-tried catheterization
cation and Research Hospital,

ı).
ascular Academy.

y. Production and hosting by Elsevi
using JL 5–6, Amplatz Left 3, and Extra-backup 4.5 catheters (Medtronic,
MN) respectively; however, all these fell short of the LM ostium
(Fig. 1B). Since the manufacturing companies did not produce bigger
sizes and owing to the horizontal displacement of the enlarged ascend-
ing aorta, we decided to try 6-Fr Judkins Right (JR) catheter which had
better support from the outer curvature of the aorta and engaged the
left main ostiumwithoutmuch effort (Fig. 1C–D). The rest of the proce-
dure including the right coronary artery injections was completed
uneventfully.

Discussion

In patients presentingwith severe aortic enlargement, it may be dif-
ficult to advance catheters into the LM ostium. JL catheter which has
preshaped three curves is basically designed to engage the left main
without much manipulation. However in aortic enlargement, these
three curves make the catheter bend onto itself and lead to free floating
in the ascending aorta. Therefore in severe cases, it is almost impossible
to reach the left sinus of valsalva. JRwith its two shallow curves does not
bend too much and may allow for further manipulation. Previous case
reports described use of the mother-in-child method in which a cathe-
ter of a smaller diameter was telescoped through one with a larger
diameter.1,2 However, this technique is associated with a few draw-
backs: (i) Friction caused by this method can impede the advancement
of the inner catheter. (ii) Because the space between the catheters is
small, the likelihood of thrombus formation within the catheters is a
concern. (iii) Approaching the LM in a co-axial fashion may not be pos-
sible, which further jeopardizes the procedure.3 Roth GA et al.
attempted to overcome these drawbacks by applying the samemethod
with the use of a rapid-exchange guideliner catheter,2 which eliminates
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. A: Marked ascending aortic aneurysm is seen. White dotted line depicts the diameter of ascending aorta which is 8 cm. B: Shows Amplatz left-3 catheter floating in the ascending
aorta. C: Judkins right catheter is seen in a horizontal position. White arrow points to the horizontal part. D: Left main coronary artery engaged by the Judkins right catheter.
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some of the concerns related to use of the conventional mother-in-child
technique. However, the soft tip of this monorail catheter is primarily
designed for intracoronary delivery, and therefore itmaynot be possible
to direct this catheter into the LM ostium through a catheter that is
hanging freely in the ascending aorta. Furthermore, these manipula-
tions require skill and experience and are associated with an increased
risk of complications if performed by relatively new and inexperienced
operators. We think that it is prudent to try JR-4 catheter prior to
attempting telescoping techniques. This catheter may successfully
reach the left sinus of valsalva in an elongated and horizontally
displaced aorta andwith its short tipmay co-alignwith the outer curva-
ture of the aortic wall and once it is within the vicinity of the LM, it can
be further manipulated. Therefore, in patients presenting with a giant
aortic aneurysm that precludes the use of left catheters, a JR-4 catheter
may offer a practical solution.
Acknowledgements

None.

Conflict of interest

None.

References

1. Monopoli DE, Politi L, Sangiorgi GM, Modena MG. Modified mother-child technique
for selective cannulation of complex take-off left coronary artery. J Cardiovasc Med
(Hagerstown) 2010;11:514–516.

2. Anantharaman R, Obaid D, Chase A. Telescoping catheter technique for enlarged aor-
tas. Catheter CardiovascInterv 2009;74:1126–1128.

3. Seth A, Kumar V. The art and science of coronary angiography…… still exists! Catheter
CardiovascInterv 2012;80:1221–1222.

http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0005
http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0005
http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0005
http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0010
http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0010
http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0015
http://refhub.elsevier.com/S2405-8181(17)30055-7/rf0015
Image of Fig. 1


International Journal of the Cardiovascular Academy 3 (2017) 64–67

Contents lists available at ScienceDirect

International Journal of the Cardiovascular Academy

j ourna l homepage: www.e lsev ie r .com/ locate / i j cac
Short communication
Tachycardiomyopathy: A case report and review of literature
Anunay Gupta, K.K. Talwar ⁎
Department of Cardiology, Max Heart and Vascular Institute, Max Saket, New Delhi, India
⁎ Corresponding author at: Department of Cardiology,M
Saket, New Delhi, India.

E-mail address: kktalwar@hotmail.com (K.K. Talwar).
Peer review under responsibility of The Society of Cardiov

https://doi.org/10.1016/j.ijcac.2017.09.006
2405-8181/© 2017 The Society of Cardiovascular Academ
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 23 August 2017
Received in revised form 27 September 2017
Accepted 29 September 2017
Available online 5 October 2017
Tachycardiomyopathy is well-recognized reversible form of myocardial dysfunction caused by chronic arrhyth-
mias. Treatment of arrhythmia leads to recovery ofmyocardial function. Hence, it is of utmost importance to look
for and identify arrhythmias in every patient presenting with myocardial dysfunction without any apparent eti-
ology. We hereby present a case of persistent junctional reciprocating tachycardia with cardiomyopathy whose
left ventricular function reverted to normal in three months following successful radiofrequency ablation of
tachycardia.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Tachycardiomyopathy is an uncommon, however well-
recognized entity caused by long standing tachycardia which is usu-
ally treatable, reversible and hence have excellent prognosis.1

Tachycardiomyopathy is reported and seen with all type of tachyar-
rhythmias. Supraventricular arrhythmias such as atrial fibrillation,
atrial flutter, atrial tachycardias and reentrant supraventricular
tachycardia (SVT) can lead to tachycardiomyopathy. Ventricular ar-
rhythmias rarely lead to tachycardiomyopathy since this arrhythmia
is usually associated with some form of underlying structural heart
disease. We hereby report a case of tachycardiomyopathy due to par-
oxysmal junctional reciprocating tachycardia (PJRT) which was ini-
tially missed due to its paroxysmal nature and was later on cured
with successful ablation of tachycardia.
Case report

A fourteen year old girl presented first in 1999with history of short-
ness of breath. There was a history of fever 2 months back along with
easy fatiguability. She had heart rate of 110/min with blood pressure
of 100/60mmHg. Electrocardiogramwas interpreted as sinus tachycar-
dia. Echocardiogram revealed a severely depressed left ventricular
ejection fraction of approximately 25–30% with global hypokinesia.
axHeart andVascular Institute,

ascular Academy.
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She was given a diagnosis of dilated cardiomyopathy probably post-
viral myocarditis and underwent endomyocardial biopsy which
showed non-specific hypertrophy, nuclear enlargement without any
evidence of myocarditis. She had recurrent palpitations. Hence keeping
a possibility of tachycardiomyopathy patient underwent electrophysiol-
ogy study (EPS). During EPS, tachycardia could not be induced this time.
Patient was started on oral amiodarone, beta blocker and digitalis along
with decongestive therapy and followed. Her LV function improved
(LVEF – 55%) over next few months and subsequently she was lost to
follow up.

Subsequently the patient presented again in 2006 with worsening
dyspnea, palpitations, fever and cough. Echocardiography showed
LVEF of 20–25%. Her heart rate was high 160/min. It was noted, howev-
er, that she had evidence of an incessant narrow complex supraventric-
ular tachycardia (SVT) on her electrocardiogram (ECG). There was a
long RP narrow complex SVT with inverted P waves in leads II, III, and
aVF with upright p in V1 (Fig. 1). She was treated with antibiotics and
after 10 days underwent electrophysiology study. During the study pa-
tient was having incessant tachycardia. It was a narrow complex tachy-
cardia with heart rate of 160/min. It was similar to the baseline ECG. It
was a long RP tachycardia with earliest retrograde A at CS 9–10 with a
long local VA interval of 170 ms (Fig. 2). Tachycardia was entrained by
ventricular pacing at right ventricle apex which showed V-A-V se-
quence at termination of V-pacing ruling out atrial tachycardia. Post-
pacing interval minus tachycardia cycle length of 44 ms was suggestive
of pathway. His refractory ventricular premature complex (VPC)
resetted the tachycardia. Earliest A was mapped at inferior rim of CS
os. On basis of these findings diagnosis of orthodromic reciprocating
tachycardia utilizing a slowly conducting posteroseptal accessory
pathway i.e. PJRT was made. Tachycardia terminated within 5 s of
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 2. Tracing showing long RP tachycardia with earliest retrograde A at CS 9–10 with long local VA interval of 170 ms.

Fig. 1. Twelve lead electrocardiogram in electrophysiology lab showing narrow complex tachycardia with HR 160/min with inverted P in II, III, AVF and upright P in V1.
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Fig. 3. Earliest A was mapped at inferior rim of CS os. Termination of tachycardia occurred within 5 s of radiofrequency burn.

Fig. 4. Post-ablation twelve lead electrocardiogram which shows normal sinus rhythm.
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radiofrequency ablation (temperature of 60′ C, power of 45W) at site of
earliest retro A (Fig. 3). The lesion was continued for 40 s.

Patient was discharged four days later in normal sinus rhythm
(Fig. 4). She came to follow up after three months. Her Left ventricular
function has improved to 50% and she was NYHA Class I.

Discussion

PJRT and atrial tachycardia accounts for the most of the causes of
tachycardiomyopathy in children. Atrial fibrillation and atrial flutter
also leads to tachycardiomyopathy if ventricular rates are not con-
trolled. Ventricular arrhythmias which cause tachycardiomyopathy are
usually idiopathic in nature. Sustained monomorphic VT rarely causes
tachycardiomyopathy as it is more often associated with pre-existing
structural heart disease. Tachycardiomyopathy is seen with very fre-
quent premature ventricular contractions, ventricular tachycardia of
outflow tract of right ventricle and fascicular tachycardia.2,3 PJRT is usu-
ally characterized by incessant form of supraventricular tachycardia and
leads to tachycardiomyopathy. However it can be paroxysmal and can
bemissed as it happened in our patient.4 PJRT is a narrowQRS tachycar-
dia with long RP interval which is also seen in atrial tachycardia and
atypical AVNRT, hence requires electrophysiological study for precise
diagnosis. It is more common in children than in adults. Recognition of
PJRT as a cause of non-ischemic cardiomyopathy is important as its ab-
lation leads to dramatic improvement in left ventricular function. Med-
ical therapy is usually ineffective in controlling heart rate. Posteroseptal
accessory pathways commonly seen in PJRT as seen in our case these are
situated near the os of coronary sinus are high risk area of ablation due
to proximity to left circumflex atery.5 Cryoablation is a suitable alterna-
tive to radiofrequency ablationwithminimal risk to damage to coronary
artery.6

There is usually a rapid clinical improvement after successful abla-
tion of tachycardia. By threemonths there is usually recovery of left ven-
tricular function as also seen in our patient.7 In a recent study majority
of echocardiographic parameters including ejection fraction improved
significantly after treatment. However, left ventricular dimensions and
volumes remained significantly elevated when compared with control
subjects, indicating persistence of negative LV remodeling, even after
appropriate treatment and normalization of EF at a mean follow-up of
14months.8 Hence patients should continue to bemonitored and treat-
ed with anti-reverse remodeling drugs like beta-blockers and ACE
inhibitors.

Hence, we have described a case of PJRT related tachycardiomyopathy
which was missed initially due to its paroxysmal nature. Diagnosis of
Tachycardiomyopathy should be considered in the presence of persistent
supraventricular or ventricular tachyarrhythmia with heart failure.
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Peripartum cardiomyopathy (PPCM) is a rare form of dilated cardiomyopathy that is associatedwith highmater-
nal morbidity and mortality. Intracardiac thrombus with PPCM could be challenging and proper management of
is notwell known yet. Hereinwe report a case of PPCM in a previously healthy 19-year-oldwomanwho present-
edwith dyspnea for 2 weeks and then who was diagnosed withmultiple intracardiac thrombus and postpartum
cardiomyopathy.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Peripartum cardiomyopathy (PPCM) is a rare form of heart failure
that is associated with high maternal mortality and morbidity. Onset
is usually between the last month of pregnancy and up to the fifth
month postpartum.1 Reported incidence of 1 per 3000 to 1 per 4000
live births and a fatality rate of 20%–50%.1PPCM is associated with a
hypercoagulative state, which can cause thromboembolic complica-
tions, such as intracardiac thrombus or pulmonary embolism.2 The clin-
ical course and proper management of intracardiac thrombus with
PPCM is not well known yet. We report a young patient of multiple in-
tracardiac thrombus with PPCM.
Case report

19 years old woman admitted our emergency departmentwith dys-
pnea for 2 weeks. She had had normal vaginal delivery three months
ago. Her medical history was unremarkable and her labor was unevent-
ful. The patient had a blood pressure of 110/74 mm Hg, a respiratory
rate of 18 breaths perminute and oxygen saturation of 94%. Physical ex-
amination showed jugular venous distention, S3 heart sound and
bibasilar rales. Chest X-ray revealed increased cardiothoracic ratio
(Fig. 1). Electrocardiography showed normal sinus rhythm with 98
beats per minute (Fig. 2). Laboratory tests revealed that C-reactive pro-
tein (6.3 mg/L, normal value b5.0 mg/L) and troponin levels (0.11, nor-
mal value b0.05 ng/mL) were elevated. Complete blood count was
nesi, Kardiyoloji Klinigi, Ankara

ascular Academy.

y. Production and hosting by Elsevi
unremarkable. Transthoracic echocardiogram (TTE) showed global left
ventricular hypokinesis, left ventricular ejection of 20% andmultiple in-
tracardiac thrombus (Fig. 3). Because of the elevation of troponin levels
coronary angiography was performed and it revealed normal coronary
arteries. Right ventricular functionsweremoderately affected (tricuspid
annular plane systolic excursion was 1.7 cm, systolic pulmonary artery
pressure was 40 mm Hg) and moderate right ventricular dilatation
Fig. 1. Chest X-ray revealed increased cardiothoracic ratio.
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Fig. 2. Electrocardiography showed normal sinus rhythm with 98 beats per minute.
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was found. No identifiable cause for the cardiac failurewas found except
the PPCM. The patient was subsequently diagnosed with PPCM with
heart failure and multiple intracardiac thrombus. The patient admitted
to the intensive care unit to make close follow-up because of the youn-
ger age and very low ejection fraction. Therapeutic dose of diuretics (fu-
rosemide 80 mg), beta blocker (metoprolol 50 mg), spironolactone
25 mg, ACE (ramipril 5 mg) inhibitor and anticoagulation therapy
with unfractional heparin was started. During the follow-up the
patient's blood pressure was depleted although the medical therapy
was adjusted. We did not encounter any embolic complication and
Fig. 3.A. Transthoracic echocardiography, parasternal short axis view at aortic valve level, show
four chamber view, showing multiple thrombus in left ventricle and right ventricle (arrows) C
septal wall of left ventricle (arrow) LV: left ventricle RV: right ventricle, RA: right atrium, LV: l
tried to stabilize activated partial thromboplastin time (aPTT) at thera-
peutic level. In the following days the patient denied the treatment in
our hospital and she was discharged with medical therapy.

Discussion

The patientswith PPCMpresent usually with signs and symptoms of
heart failure and some patients admitted with thromboembolic
complications.3 Early diagnosis and treatment of PPCM is crucial for suc-
cessful outcome. There were some poor prognostic factors like parity,
ing large thrombus at the right ventricle (arrow) B. Transthoracic echocardiography, apical
. Transthoracic echocardiography, parasternal short axis view, showing thrombus at the

eft ventricle, Ao: aorta, LA: left atrium.
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twin gestation, increased age, low socioeconomic status and a late onset
of symptoms after delivery. The death occurs as a result of progressive
heart failure, arrhythmias and thromboembolism. Women with PPCM
are treatedwith similarmedications as the general heart failure popula-
tion including beta blockers, nitrates, hydralazine and digoxin.4

The tendency to thromboembolism in PPCM may be due to the hy-
percoagulable state of pregnancy and the left ventricular dysfunction
which causes a relative blood stasis5 The true incidence of
thromboemboli in PPCM is unknown,4 however in some reports left
ventricular thrombus (LVT) was found up to 17% of patients, in whom
the risk of systemic embolization was high6 Although two-dimensional
TTE is adequate inmost of cases, the contrast echo and cardiacmagnetic
resonance imaging (CMR)may improve thrombus identification.7 There
were two reported case that of rapid resolution of LVT during PPCM fol-
lowing parenteral anticoagulation.2,8 Anticoagulation therapy should be
thought when the left ventricular dysfunction is severe.

Although, the return of the left ventricle function in patients with
PPCM to normal in the first 5 months of the postpartum period is a
good prognostic factor, this occurs only 50% of patients with PPCM.1

Our patient was denied to therapy and was discharged with medical
therapy.
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Introduction

Pulmonary vein thrombosis (PVT) is a rare disease and it has been
described following lobectomy, and lung transplantation. Some cases
have been described as idiopathic and most commonly associated
with metastatic carcinoma1,2. An atypically large thrombus extending
from primary lung cancer into the left atrium (LA) is very rare. We re-
port a 63-year-old man with non-small cell cancer presented with a
large PVT extending to the LA through the left inferior pulmonary vein.

Case

A 63-year-old man with non-small cell lung cancer admitted to our
emergency department with haemoptysis and dyspnea. On examina-
tion, his vital signs were stable and electrocardiography indicated
sinus rhythm. Heart sounds were distinct and no murmur was heard.
Chest radiograph showed round shaped mass with well-defined mar-
gins measuring 6 cm. A computed tomography (CT) scan of chest re-
vealed a mass measuring 4.5 × 4.0 cm in lower lob of the left lung and
hypodense appearance consistent with thrombus extending from the
lung to the left atrium (LA) via a pulmonary vein (Fig. 1). Transthoracic
echocardiography (TTE) showed a large round shapedmobile hypoechoic
mass in the LA and transesophageal echocardiography (TEE) confirmed
the diagnosis. Cardiac magnetic resonance showed a hypodense mass
consistent with thrombus extending from the lung to the left atrium via
a pulmonary vein (Fig. 2). PET scan showed any cardiac metastasis.

Our patient was consulted with pulmonary department due to the
haemoptysis and they recommended tranexamic acid treatment. Sur-
gerywas not considered due to life-threatening complications including
systemic embolism and sudden death. Patient was followed for a week
any anticoagulant treatment cannot be started because of the
haemoptysis. Oneweek laterwe could start low-molecular-weight hep-
arin (LMWH), enoxaparin and patient was followed optimal dose
LMWH for fourmonths. Any embolic eventswere seen during our treat-
ment. After four months CT scan showed that thrombus size was small-
er (Fig. 3).
⁎ Corresponding author at: Adnan Menderes University, Faculty of Medicine,
Department of Cardiology, 09100 Aydin, Turkey.
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Discussion

Thepathogenesis of PVT froma tumor is unknownand it could result
from epithelial damage as a result of tumor invasion, from direct exten-
sion of the tumor into the vein and from compression of the vein by the
tumor3. The symptoms of PVT are usually nonspecific, including dys-
pnea, cough, pleuritic chest pain, and haemoptysis. It has been reported
as causing massive haemoptysis due to acute pulmonary infarction4. A
free-floating PVT extending to the LA is an unusual metastasis of non-
small cell lung cancer. CT scan imaging and TTE are more accurate in
the diagnostic process of these patients5.There are no standard treat-
ments for this particular patient, surgery is preferred especially in
large embolus formation. Long-term anticoagulation can be chosen as
an alternative treatment in patients with high-risk.
Conflict of interest
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Fig. 1. Chest radiography (A),cardiacmagnetic resonance (B) and computed tomography scan (C–D) showing amass of 4.5 cm in the left lower lobe and thrombus extending from lung to
the left atrium via pulmonary vein.
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Image of Fig. 1


Fig. 2. 3D transesophageal echocardiography showing occluded inferior pulmonary vein (A), transthoracic echocardiography showing thrombus in the left atrium (B), reduced pulmonary
vein flow (C) and left atrial appendage without thrombus (D).
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Image of Fig. 2


Fig. 3. Regression of the thrombus after treatment.
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A questionnaire-based studywas designed to assess the perceptions of cardiology specialists in Turkey regarding
the working conditions, scientific and social life, as well as cardiology training. This transverse cross-sectional
studywas carried outwith the voluntary participation of 143 cardiology specialist (81.4%, male). A questionnaire
consisting of 34 questions was used to evaluate professional and scientific lives as well as the social activity level
of the participants. More than half of the participants (51%) had a working experience of N10 years, and those
with a preference for the fields of general cardiology, interventional cardiology, image-based cardiology, and ar-
rhythmia represented 78.3%, 59.4%, 30.8%, and 10.5% of the studypopulation, respectively. 53.1% of the cardiology
specialists surveyed reported having participated in international multi-center trials as a co-investigator, and
80.5% reported being in the author list of publications included in Science Citation Index (SCI), SCI expanded, So-
cial Science Citation Index (SSCI), and Arts and Humanities Citation Index (AHCI). 70% of the cardiology special-
ists included in the study reported that they could spend adequate time on social activities.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is
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Cardiovascular Disorders (CVD) is the leading cause of death in in-
dustrialized countries. According to the 2002 data of World Health Or-
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coronary heart disease (CHD).1 In a study from Turkey conducted in
1990, the prevalence of CHD was 4.1% and 3.5% among men and
women, respectively.2 The 5-year follow-up report by the same re-
searchers showed that the death rate due to CHD was 4.3/1000 and
4.0/1000 inmen and women, respectively. Based on current population
estimations, it may be projected that there are approximately 1.5 mil-
lion individuals with coronary artery disease in our country. According-
ly, each year N100,000 new cases of coronary artery disease are
diagnosed, who subsequently require healthcare services from the
national health system. Based on the data issued by the National Statis-
tics Agency, it can be argued that the relative contribution of cardiovascu-
lar diseases to total mortality is progressively increasing, with
cardiovascular diseases representing the major cause of mortality re-
sponsible for 40%, 45%, and 40% of all deaths in years 1989, 1993, and
2000, respectively.3 It is evident from these figures that the impact of
CHDon totalmortality in Turkey is similar to countrieswhere CVD is con-
sidered a public health priority. The professional life conditions and the
availability of adequately interventional cardiology units bear high signif-
icance for the practicing cardiology specialists who are actively involved
both in the primary and secondary prevention of cardiovascular diseases.
In this questionnaire-based study, our objective was to assess the above-
mentioned factors among a group of cardiology specialists.

Methods

This cross-sectional study was carried out between March 2017 and
June 2017, with the participation of cardiology specialists (n = 143)
from Turkey. A 34-item questionnaire was used to assess the
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Table 2
Laboratory practices participation rates of cardiologists.
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professional, scientific, and social life of the participants. The question-
naire included both open- and close-ended questions that gathered
information on the duration of work, conditions of work, night shifts,
number of patients currently followed-up, relative proportion of imag-
ing and invasive procedures in the total workload as well as the avail-
ability of adequately equipped cardiology laboratories, frequency of
attendance to scientific meetings and studies, social life etc. The ques-
tionnaire was sent to the participants via e-mailing, and was completed
online. All participating physicians provided consent for the publication
of data for research purposes. The questionnaires were completed by
the participants over a 3-month period. For all statistical analyses, IBM
SPSS version 21.0was used (SPSS Inc., Chicago, IL, USA). Categorical var-
iables were compared using chi-square or Fisher's exact test.

Results

Demographical and professional characteristics

The participants consisted of cardiology specialists currently
employed in university hospitals (25.3%), private hospitals (12.6%),
and state and research/training hospitals (62.2%) across Turkey. Most
specialists (85.3%) were older than 30 years of age, and those with
a working experience of N10 years comprised 73% of the cohort.
Again, of the overall group, 25.2%were academicians, 14%were research
associates/residents, and 60.8% were employed as specialists (Table 1).
Majority of the physicianswere practicing in thefield of general cardiol-
ogy (78.3%), with 30% and 59.4% being more actively involved in
imaging and invasive cardiology services, respectively. Those focusing
on arrhythmia, ablation therapy, and EPS comprised only 10%of the par-
ticipants. Cardiology training in Turkey was considered inadequate
by 61.5% of these specialists, while 38.5% had the opposite view. Also,
86% reported that they considered sub-specialty training necessary for
a number of areas in cardiology such as arrhythmias, imaging, or
intervention.

Patient follow-up load

Of the all cardiology specialists included in our survey, 74% reported
seeing N100 outpatients per week, and 73% reported provision of
Table 1
Personnel and business characteristics of cardiologists.

n %

Sex Female 26 18.8
Male 117 81.2

Age b30 21 14.7
N30 122 85.3

Academic title Resident 20 14
Physician 87 60.8
Lecturer in university 45 25.2

Work experience (year) b5 18 13.6
5–10 52 36.4
N10 73 51

Hospital/institution Private hospital 18 13.6
MoH State Hospital, MoH Research and
Training Hospital

69 62.3

University 36 25.1
Night shifts (per month) None 24 17

b5 67 46
6–10 33 23
N10 20 14

Number of outpatients
(per week)

b10 3 2
10–50 17 12
51–100 17 12
N100 106 74

Number of inpatients
(per week)

b10 59 41
10–30 46 32
N30 38 27

Total 143/100.
specialist services for b30 hospitalized patients per week. Most of the
participants (46.1%) reported 5 or less night shifts per month, while
14% had more than or equal to 10 night shifts per month, and 14% had
no night shifts.

Laboratory practices

The 73.4% of the participants reported performing N50 Transthoracic
Echocardiography (TTE) procedures perweek, while 65% performed b5
Transesophageal Echocardiography (TEE) procedures per week. With
regard to invasive procedures, 74.1% of the physicians reported
performing Coronary Angiography (CAG)/PCI, while 16.8% were
employed in facilitieswith no coronary angiography laboratory. Electro-
physiological studies (EPS) and ablation facilities were available in their
facility in 46.6% of the cases. Only 9.l% of the cardiology specialists
included in this study reported performing EPS and ablation, while ap-
proximately 50% performed pacemaker, Intra-cardiac Defibrillator
(ICD), and Cardiac Re-synchronization (CRT) procedures (Table 2).
Trans-catheter aortic valve implantation (TAVI) was undertaken in
43.6% of the health facilities in which the participants were employed.

Participation to scientific meetings, research and scientific publishing

Of the cardiology specialists participating in the survey, 53.1% re-
ported a role as a co-investigator in international multi-center studies,
with 80.5% listed as an author in publications cited in Science Citation
Index and 78% reportedmembership in at least one international socie-
ty (Table 3).

Participation to social activities

Seventy percent of the cardiologists reported reading at least one
non-medical book per month, attending at least one social activity
(going to a movie, theater, or concert etc.) per month, and 52.5%
exercised at least for 30 min for at least one day per week. Proportion
of cardiologists exercising for 30 min on 5 days of the week as
n (143) % (100)

Echocardiography
None 4 2.8
b50 35 23.8
N50 105 73.4

TEE
None 45 31.4
b5 65 45.4
5–10 19 13.2
10–30 10 7.2
N30 4 2.8

Interventional therapy (PTCA + stent)
None 37 26
b5 14 10
5–10 46 32
10–30 34 23.7
N30 12 8.3

Pacemaker
None 68 47.5
b5 45 31.5
5–10 22 15.4
10–30 6 4.2
N30 2 1.4

ICD/CRT
None 79 55.2
b5 37 25.9
5–10 21 14.7
10–30 4 2.8
N30 2 1.4

CRT - cardiac resynchronization therapy, ICD - implantable cardioverter defibrillator, TEE
-transesophageal echocardiography,



Table 3
Scientific life of cardiologists.

n (143) %(100)

Publications within SCI, SCI expanded, SSCI and AHCI journals
None 26.8 19.5
b5 43 30.1
5–10 22 15.4
10–20 14 9.8
20–30 12 8.4
N30 24 16.8

Panelist in national congress
None 67 46.8
b5 75 52.5
5–10 1 0.7
N10 0 0

Panelist in international congress
None 123 86
b5 20 14
5–10 0 0
N10 0 0

Report in national congress
None 36 25.1
b5 89 62.2
5–10 11 7.7
N10 7 5

Report in international congress
None 86 60.1
b5 53 37.1
5–10 2 1.4
N10 2 1.4

Participation in international association
None 31 21.7
b3 96 67.1
3–5 12 8.4
N5 4 2.8

Referee in scientific journal
None 89 62.2
b3 35 24.5
3–5 10 7
N5 9 6.3

Participation in national research
None 37 25.9
b4 82 57.3
N4 24 16.9

Participation in international research
None 67 46.8
b4 68 47.6
N4 8 5.6
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recommended by the2016European Cardiology Society, Cardiovascular
Protection Guidelines was only around 9%.

Discussion

To the best of our knowledge, this survey represents thefirst study in
Turkey encompassing a wide range of physicians in the field of cardiol-
ogy from specialists to residents, research fellows, and academicians
and examining their working conditions as well as scientific and social
lives using a questionnaire based design. The questionnaires were sent
by e-mail. Rates of positive response from e-mail or mail based medical
studies without face-to-face contact are very low.4–6 Consistent with
these previous observations, only a certain proportion of the cardiolo-
gists completed and returned the questionnaire. 85.3% of the partici-
pants were 30 years or older, and only 3.5% were at least 50 years of
age; 13.6% had a short working experience (b5 years). In a previous
study from the United States of America (USA) approximately 40% of
the general cardiologists were around 55 years of age.7 The higher aver-
age age reported among cardiologist from theUSAmay be accounted for
by a number of factors including the requirement for a 6-year training
period to qualify as a cardiologist and importance placed upon mini-
mum work experience. Of our participant cardiologists, 18.8% were fe-
male, similar to the figures reported from the USA where only 12%
and 10% of general and interventional cardiologists respectively
consisted of female physicians.8 Most female physicians avoid fluoro-
scopic procedures duringpregnancy,while such interventions are a pre-
requisite for right and left sided cardiac catheterization and diagnostic
coronary angiography. Occupational exposure to radiation is a great
source of concern during training and professional career among female
cardiologists.9 This may have an impact on the preference of female
physicians for cardiology training. Also, several other factors in the
USA have been reported to affect the lower preference for cardiology
training among female physicians including the duration of training re-
quired for achieving clinical competency, compensation fees, work-life
balance, and family responsibility.8 Studies specifically examining such
potential factors for lesser preference of cardiology specialty among fe-
male physicians are warranted in our country. The increase observed in
the prevalence of coronary artery disease as well as in the number of
therapeutic options for their treatment have allowed rapid advances
in the field of invasive cardiology. This fact is also reflected in the prac-
tice of cardiology in our country. While such interventions could be un-
dertaken in only 25 centers with only 93 physicians trained in invasive
cardiology in 1992, the number of centerswith invasive cardiology facil-
ities has risen to 60 by the year 2000.11 In our study, 83.2% of the partic-
ipating physicians reported that they do not have a coronary
angiography laboratory at their place of employment. The 74% of the
cardiology specialists reported performing coronary angiography and
invasive procedures (PTCA and stenting). In 1993, permanent pace-
makers were implanted in 1100 cases, and majority of the pacemakers
implanted consisted of single-chamber products, rather than double-
chamber ones.10 In the current study, monthly number of pacemaker
implantation and CRT procedures reported by the physicianswere com-
parable, with some cardiologists performing N30 procedures per
month.

The required duration of cardiology residency in Turkey is 2 years for
physicians who have completed their internal medicine training, and
4 years for general physicians. After completion of this period of time,
cardiologists are granted the legal rights to perform invasive cardiac
procedures. In other countries, the requirements include 1 or 2 years
of additional invasive training plus adequate number of invasive proce-
dures performed.10 Of our participants, 61.5% viewed the cardiology
training in Turkey inadequate, while 38.5% considered it adequate.
Also, 86% believed that sub-specialty training should be implemented
for areas such as arrhythmia, imaging, or interventions. Currently
there are no such regulations in our country, and changes in relevant
legislations are required.

In a 2011 study involving only cardiology residents, only 9.1% of the
residents were included in the author list of publications in SCI, and
32.6% participated as an investigator in international trials. In addition,
only 12.9% of the residents reported presentation in a national
congress.12 In our study, proportion of cardiologist in the author list of
studies published in the context of SCI, SCI expanded, SSCI, and AHCI
were 73.2%, while proportion of panelists in national congresses was
59.5%, and 74.1% reported having participated in international trials as
co-investigators.

In the same study, only 32.9% of the cardiology residents reported
spending adequate time on social activities,12 as compared to 70% in
our cardiologist participants (Fig. 1). In addition, 52.5%of our population
reported minimum 30 min of exercise on at least 1 day of the week,
while only 9% could perform the level of activity they recommend to
their patients.

In conclusion, the number of publications per physician and time
spent on social activities were higher in the current cohort as compared
to figures reported in 2011. The proportion of cardiologists performing
interventional cardiologic procedures varies according to physician
preferences as well as the availability of adequate facilities. Majority of
the cardiology specialists believed that there was a need for subspecial-
ty training in fields such as interventional imaging and arrhythmia. We
believe that the data obtained in this questionnaire-based survey may
shed some light on the future policies on cardiology training.



Fig. 1. Social life of cardiologists. a Monthly rates of cinema, theater and concert activities.
b Rates of sporting events in a week. c Monthly rates of non-medical book reading.
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Limitations

Small sample size represents the major limitation of our study.
Secondly, the analysis of differences between the Eastern and Western
cities of Turkey has not been identified.
Conflict of interest

On behalf of all authors, the corresponding author states that there is
no conflict of interest.
References

1. WHO. The World Health Report 2002. Geneva: WHO/OMS; 2017.
2. Onat A, Şurdum Avcı G, ŞenocakM, et al. Türkiye'de erişkinlerde kalp hastalığı ve risk

faktörleri sıklığı taraması: 3. Kalp hastalıkları prevalansı. Turk Kardiyol Dern Ars
1991;19:26–33.

3. Devlet İstatistik Enstitüsü. Turkey in Statistics. 132; 2001 [Ankara].
4. Burke DT, DeVito MC, Schneider JC, Julien S, Judelson AL. Reading habits of physical

medicine and rehabilitation resident physicians. Am J Phys Med Rehabil 2004;83:
551–559.

5. Narasimhan S, Ranchord A, Weatherall M. International medical graduates' training
needs: perceptions of New Zealand hospital staff. N Z Med J 2006;119:U2027.

6. Cohen JS, Patten S. Well-being in residency training: a survey examining resident
physician satisfaction both within and outside of residency training and mental
health in Alberta. BMC Med Educ 2005;5:21.

7. Levinson W, King Jr TE, Goldman L, Goroll AH, Kessler B. Clinical decisions. American
Board of Internal Medicine Maintenance of Certification Program. N Engl J Med
2010;362:948–952.

8. Rodgers GP, Conti JB, Feinstein JA, et al. ACC 2009 survey results and recommenda-
tions: addressing the cardiology workforce crisis. J Am Coll Cardiol 2009;54:
1195–1208.

9. Poppas A, Cummings J, Dorbala S, Douglas PS, Foster E, Limacher MC. Survey results:
a decade of change in professional life in cardiology: a 2008 report of the ACCwomen
in cardiology council. J Am Coll Cardiol 2008;52:2215–2226.

10. Payzın Serdar, Altıntığ Ahmet, Can Levent, Akıllı Azem, Akın Mustafa, Kültürsay
Hakan, Türkoğlu Cüneyt. Türkiye'de Invazif Kardiyoloji. Türk Kardiyol Dern Arş
1995;23:56–60.

11. Türkiye'de PTCA çalışmaları sempozyumu: 1. Ulusal İnvazif Kardiyoloji Kongresi. 10–
11 Haziran 1993, İstanbul.

12. Yıldız Bekir Serhat, Alkan Mustafa Beyazıt, Güngör Hasan, et al. A survey for the eval-
uation of the training period of cardiology specialists in Turkey. Anadolu Kardiyol Derg
2011;11:661–665.

http://refhub.elsevier.com/S2405-8181(17)30043-0/rf4515
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0005
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0005
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0005
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0010
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0015
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0015
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0015
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0020
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0020
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0025
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0025
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0025
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0030
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0030
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0030
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0035
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0035
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0035
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0040
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0040
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0040
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0045
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0045
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0045
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0050
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0050
http://refhub.elsevier.com/S2405-8181(17)30043-0/rf0050
Image of Fig. 1


International Journal of the Cardiovascular Academy 3 (2017) 79–82

Contents lists available at ScienceDirect

International Journal of the Cardiovascular Academy

j ourna l homepage: www.e lsev ie r .com/ locate / i j cac
Review
Management of mechanical valve thrombosis during pregnancy, case
report and review of the literature
Çağdaş Akgüllü ⁎, Ufuk Eryılmaz, Hasan Güngör, Cemil Zencir
Adnan Menderes University Faculty of Medicine, Cardiology Department, Turkey
⁎ Corresponding author at: AdnanMenderes University
Department, Aytepe Mevkii, Efeler, Aydın, Turkey.

E-mail address: cagdasakgullu@gmail.com (Ç. Akgüllü
Peer review under responsibility of The Society of Cardiov

https://doi.org/10.1016/j.ijcac.2017.09.002
2405-8181/© 2017 The Society of Cardiovascular Academ
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 7 September 2017
Received in revised form 13 September 2017
Accepted 13 September 2017
Available online 14 September 2017
Anticoagulant therapy of the patients with mechanical heart valve prosthesis (MHV) in the course of pregnancy
requires careful monitorization and well estimation of each step regarding benefits and handicaps of each treat-
ment strategy in the particular trimester. Unfractioned heparin with close monitoring of activated thromboplas-
tin time (APTT), low molecular weight heparin with close monitoring of anti Xa levels or warfarin with close
monitoring of INR are themain options. Itmay be challengingmost of the sometimes because of the procoagulant
nature of pregnancy as well as physiological changes like increased glomerular filtration rate. During the follow
up, any recent onset symptom should call prompt and careful investigation beginning with transthoracic echo-
cardiography and planning further transesophageal echocardiography and fluoroscopic studies if needed. If
MHV thrombosis is detected, management of patients differs due to the presence of obstruction, critical illness,
thromboembolic events or thrombus size. Thrombolytic therapy and the surgical thrombectomy are the options
for critically ill patients. International guidelines suggest surgical approach as a first line therapy if the risk of sur-
gery is not too high. However, the complication and success rates of studies with fibrinolytic agents are encour-
aging. Each strategy comes with its own particular risk and regardless of the selected strategy MHV thrombosis
during the pregnancy is a high risk situation. In this paper, we report a 26 year old patient presented with recent
onset dyspnea due to MHV thrombosis in the mitral position. After the failure of unfractioned heparin, and be-
cause of hemodynamic deterioration she was referred for urgent surgery. She recovered after the surgery, how-
ever baby was found to have congenital diaphragmatic hernia and is still monitored in the intensive care unit.
This report includes, treatment strategies of anticoagulant medication for the pregnant patients with MHV pros-
thesis and management of MHV thrombosis during the pregnancy.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Mechanical valve thrombosis during pregnancy is a life threatening
situation. Accurate treatment is unclear and management should be
personalized to find the lowest acceptable risk both for the fetus and
the mother. Each strategy has its own particular risk and potential
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benefit. Clinicians should estimate the risk of each step carefully on this
blurry road while trying to reach final cure for their patients.

Case

Twenty six year old woman at her 36 week of pregnancy presented
to our emergency department with dyspnea and fatigue. The patient
had a history of mechanical mitral valve implantation because of rheu-
matic disease in 2012. Transthoracic echocardiography (TTE) showed
prosthetic valve dysfunction with high transvalvular gradient (max:
30 mm Hg, mean 18 mmHg) without significant regurgitation. Pulmo-
nary artery systolic pressure was calculated to be 68 mm Hg (from the
tricuspid valve velocity). She was taking subcutaneous 80 mg (equiva-
lent to 8000 IU anti-Xa activity) enoxaparin two times a day and was
taking no other anticoagulant medications. Her anti Xa levels was mea-
sured and found to be in therapeutic range (1.3 IU/ml). However, trans-
esophageal echocardiography (TEE) revealed thrombus on the atrial
side to cause restriction of leaflet motions (Fig. 1). Intravenous continu-
ous infusion of unfractionated heparin (UFH) tomaintain activated par-
tial thromboplastin time (APTT) 1,5 to 2 times higher than the upper
normal threshold of controls was begun. However urgent surgical con-
sultation was made in the second day due to deteriorating clinical sta-
tus. She was also consulted to the gynecology department. The
decision to take baby via cesarean section and to continue with the ex-
tirpation of thrombus in the sameoperation sessionwasmade. Just after
the delivery, the babywas resuscitated and intubated and found to have
right pulmonary hypoplasia and congenital diaphragmatic hernia. After
the extraction of thrombus, mother was okay and extubated in the sec-
ond day of operation. She was discharged in the tenth day with 100 mg
acetyl salicylic acid (ASA) and adjusted warfarin, while baby was still
under monitorization in the intensive care unit.

Discussion

Anticoagulant options

Management of the anticoagulant regimen of womenwithmechan-
ical heart valves (MHV) during pregnancy is a challenging problem be-
cause of the procoagulant nature of pregnancy. Especially in the second
and third trimesters, increased levels of factors VII, VIII, and X and de-
creased levels of protein S lead to a hypercoagulable state.1 On the
other hand thrombotic complications of MHV mostly occur during the
first trimester where anticoagulant regimens are switched from one
Fig. 1. Transesophageal echocardiography image depicting diffuse thrombus particles on
the atrial side of mitral mechanic prosthetic valve. (Red asterisk on the both sides).
regimen to another.2 Oral vitamin K antagonists (VKA) are the most ef-
fective regimen proven to prevent thrombosis of MHVs. However, VKA
are shown to cross placental barrier and cause a group of embryonal pa-
thology known as warfarin embryopathy.3,4 These include nasal hypo-
plasia and stippled epiphyses, ocular and neurological abnormalities.
VKA was also shown to cause late fetal loss and stillbirth.5 The risk of
embryopathy is dose dependent, with a low risk (b3%) if the dose of
warfarin is ≤5 mg per day.5 Moreover in the first trimester, the risk of
fetal loss and abortion is same in the course of low dose warfarin, UFH
or lowmolecular weight heparin (LMWH) usage.5,6 Thus, if ≤5mgwar-
farin dose can maintain therapeutic INR levels, it may be possible not to
switch the anticoagulant regimen to another option. But if higher doses
are needed to achieve therapeutic levels, then switching the therapy to
another anticoagulant regimen other than VKA is needed. At that point
the risk of valve thrombosis and related complications begins to rise. It is
possible to use subcutaneous UFH throughout the pregnancy not to
meet any embryonal pathology. However this strategy was shown to
be related to high incidence (up to 33%) of MHV thrombosis.7 Current
guideline of the American College of Cardiology/American Heart Associ-
ation (ACC/AHA) valvular heart disease guidelines suggests that if ther-
apeutic targets of INR is achieved with b5 mg/day warfarin usage, then
it should be used throughout pregnancy.5,6 However, if the dose to
achieve therapeutic INR exceeds 5 mg/day, changing the anticoagulant
regimen fromwarfarin to LMWHor continuous UFH during the first tri-
mester is recommended.5,6 After substitution to a VKA, it is recom-
mended until 36 weeks, when it should be replaced with LMWH or
UFH mainly to prevent fetal intracranial hemorrhage as well as uncon-
trolled bleeding of the mother during the vaginal delivery. Dose-
adjusted continuous intravenous UFH (with an aPTT at least 2 times
control) during the first trimester is suggested for pregnant patients
with a mechanical prosthesis if the dose of warfarin exceeds 5 mg/day
to achieve a therapeutic INR.5 On the other hand, if LMWH is the pre-
ferred agent in the first trimester, it is recommended to adjust the dos-
age not depending on weight but to maintain peak anti-Xa levels
between 1.0 and 1.2 U/ml that was checked after 4–6 h of the last
dose because of the fact that dose requirements may increase by as
much as 50% over the course of pregnancy especially due to increased
glomerularfiltration rates.5,8 LMWHprovides better bioavailability, lon-
ger half-life, and a more predictable anticoagulation response, and it
does not cross placental barrier.5 It is known that monitoring anti-Xa
levels in patients under LMWH regimen reduces complication rates as
it was reported that maternal thromboembolic events were 22% versus
8.64% and death was 4% versus 0% with and without monitoring.9–11

Moreover, with use of this anti-Xa dependent dosing regimen, the inci-
dence of valve thrombosis is lower thanwithUFH.5 On the other hand, it
was shown that despite appropriate anti-Xa levels, MHV thrombosis
risk is still a problem in patients under management of LMWHs.

Mechanical heart valve thrombosis

It is usually hard to decide about MHV thrombosis during the preg-
nancy as cardiac output increases throughout the pregnancy which
leads to limited increment of mean pressure gradient across the pros-
thetic valves. However, MHV thrombosis should be promptly suspected
in cases presented with recent onset dyspnea and/or embolic events.12

First TTE and then, if suspicion is high TEE should be performed.13 If it
is still required, fluoroscopy may be performed with limited fetal
risk.13 In a review, MHV thrombosis rates were reported to be 3.9%
when oral anticoagulants (OACs) are selected throughout the pregnan-
cy and 9.2% when UFH is used in the first and OACs are used in the sec-
ond and third trimesters.7 The rate is high as 33% when UFH is selected
to be used throughout all trimesters.7

MHV thrombosis is a high risk situation, and this is regardless of the
selected management strategy. Fibrinolytic therapy comes with the
risks of bleeding and embolic events and surgery carries high maternal
and fetal risks as it will be held in emergency situation and is a

Image of Fig. 1
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reintervention.13,14 Recurrent thrombosis rate is higher when fibrino-
lytic therapy is chosen.14 The management of MHV thrombosis is simi-
lar to the non-pregnant patients. On the other hand, theremay be some
differences by means of fetal risk. Recently published “2017 ESC/EACTS
Guidelines for themanagement of valvular heart disease” guideline sug-
gests differentmanagement algorithms for the obstructive and non-ob-
structiveMHV thrombosis.14 For the obstructiveMHV thrombosis, if the
patient is critically ill then emergent surgery is suggested when there is
no contraindication to the operation and immediate access is possible.
However, if patient is not so critical then one must check the situation
of recent adequate anticoagulation. If the answer is no then following
under UFH + 100 mg daily ASA is suggested. If there is no success
with that therapy then surgery is suggested if there is not any high
surgical risk. On the other hand, if patient is presented with obstructive
MHV thrombosis and not critically ill and is under adequate
anticoagulation, then direct surgical approach is suggested if the surgi-
cal risk is not too high. If surgical risk is high, fibrinolytic therapy is sug-
gested instead.14

If the presentation of MHV thrombosis is non obstructive, then
the status of embolic events should be questioned. If there is clinical-
ly or documented embolism (with imaging technologies) and
thrombus was smaller than 10 mm, optimization of anticoagulation
and close monitoring is advised. If it won't resolve or the size won't
decrease and if it doesn't cause any recurrent thromboembolic
event (TE), just close follow up is suggested. On the other hand, if re-
current TE occurs, then surgery or if the surgical risk is high, fibrino-
lytic therapy is suggested. If there is clinically or documented
embolism (with imaging technologies) and thrombus was bigger
than 10 mm, then surgery or if the surgical risk is high, fibrinolytic
therapy is suggested.14

When MHV thrombosis is non obstructive and there is not any TE
and the size of the thrombus is bigger than 10 mm, then optimization
of anticoagulant therapy and close follow up is suggested. But, if throm-
bus persists or TE occurs during follow up, then surgery or if the surgical
risk is high, fibrinolytic therapy is suggested. When the size is smaller
than 10 mm, follow up is suggested if the thrombus disappears, its
size decreases, or it persists without TE after optimization of the antico-
agulant therapy. However, if it causes TE, then surgery or if the surgical
risk is high, fibrinolytic therapy is suggested.14

To prevent further TE, optimization of risk factors and closemonitor-
ing of the anticoagulation is suggested. Moreover, the addition of low-
dose aspirin (≤100 mg daily) after careful analysis of the risk–benefit
ratio, is advised.14

Fibrinolytic therapy

Though the risk of surgical approach is very high, the particular risks
of the fibrinolytic therapy limits its first line utilization in cases of MHV
thrombosis in pregnant patients. Fibrinolytic agents cannot cross the
placenta but may cause severe bleeding and subplacental haematoma.
Moreover, the risk of embolization is high as 10%, and the appropriate
dose of fibrinolytic agents during pregnancy is still controversial as the
experience is limited. Nevertheless, fibrinolysis may be preferred in
right-sided prosthetic valve thrombosis after the information of the
family about the risks. Recent ESC guide suggests fibrinolysis (using re-
combinant tissue plasminogen activator 10mgbolus+90mg in 90min
with UFH or streptokinase 1,500,000 U in 60 min without UFH) with
class 2a suggestion, when surgery is not available or is very high risk
or for thrombosis of right-sided prostheses.14 There is not any specific
fibrinolytic dose suggestion for the pregnant patients, the guideline sug-
gests using the samedose. On the other hand, Özkan et al. demonstrated
that repeated doses of low-dose (25 mg) and slow infusion (6 h)
alteplase under the guidance of serial TEEwas superior to faster infusion
and/or higher dose protocols or streptokinase.15 They also demonstrat-
ed the effectiveness of this regimen on pregnant patients with MHV
thrombosis.16 Moreover, recently same group demonstrated that
ultra-slow (25 h) infusion of low-dose (25 mg) alteplase without
bolus appears to be associated with quite low complications and mor-
tality for MHV thrombosis patients without making any sacrifice from
the success.17 They reported the success of that regimen to be 90%.17 Re-
cent meta-analysis of Castelho et al. reported that mortality in patients
treated by thrombolytic therapy for MHV thrombosis is significantly
lower than in patients treated surgically.18 It is known that fetal loss is
very high with surgery, thus fibrinolysis may be considered instead of
surgery in non-critically ill patients when anticoagulation fails.19
Conclusion

Prevention of MHV thrombosis in the pregnancy begins with the
first contact of patients in the first trimester. This requires full assess-
ment of the characteristics of patients and then to decide the right anti-
coagulant regimen for each particular patient. During the follow up,
factor anti Xa or INR levels should be monitored closely as needed.
Each newonset symptomneeds full re-examination. IfMHV thrombosis
is detected it should be known that it is a very high risk situation both
for the fetus and the mother and that high risk is independent from
the management strategy. Guidelines offer surgical approach as a first
line therapy for the critically ill patientswith obstructiveMHV thrombo-
sis. On the other hand, fibrinolysis is still an option for the selected pa-
tients. Further randomised studies comparing the outcomes of surgery
versus pregnancy adjusted doses of fibrinolytic agents may change fu-
ture management suggestions.
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Acute pulmonary embolism (PE) is a life threatening conditionwhich represents with a severemanifestation of a
venous thromboembolic disease. The incidence of PE ranges from 2% to 7%. When a patient is suspected with
acute PE, she/he must be hemodynamically stabilized including a respiratory support, hemodynamic support,
and empiric anticoagulation therapy. Although empirical anticoagulant therapy may protect the patient, some-
times it is not innocent. In these patients, care must be taken in terms of complications after blood gas analysis,
which is a clue to PE diagnosis and differential diagnosis. Here, we present management of a patient with a huge
femoral hematoma who diagnosed with PE.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords:
Hematoma
Pulmonary embolism
Complication
Introduction

Acute pulmonary embolism (PE) is life threatening and represents a
severemanifestation of the venous thromboembolic disease. Acute PE is
the thirdmost common cause of death among hospitalized patients and
presented with dyspnea, tachypnea, tachycardia, diaphoresis, cyanosis
and loss of consciousness.1 Transthoracic echocardiography (TTE), com-
puted tomography (CT), pulmonary angiography and magnetic reso-
nance imaging (MRI) can be used for diagnosing. Respiratory-
hemodynamic support should be provided and anticoagulation should
be administered.2 Femoral artery (FA) puncture is oftenpreferred for ar-
terial blood gas analysis despite is regarded as a relatively safe proce-
dure, complication rate ranges from 0% to 21% and serious
complications can be seen.3
Case report

A 63-year-oldmale admitted to the emergency service was present-
ed with severe dyspnea, tachypnea, tachycardia. Arterial blood gases
analyses were performed and chest Computed Tomography scan was
taken due to the suspicion of acute PE. His blood pressure, heart rate,
body temperature, and oxygen saturation was 95/65 mm Hg,
110 bpm, 36,7 °C and 89%, respectively on admission. pH: 7.45, PO2:
50 mm Hg, PCO2: 43 mm Hg, SO2: 90%, HCO3:26 mmol/L was detected
amar Cerrahisi Ana Bilim Dalı,

ascular Academy.
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on arterial blood gas analysis. Laboratory tests revealed leukocytosis of
11,7 μL, hemoglobin of 13,5 g/dL, hematocrit of 40,9%, AST of 13 U/L,
ALT of 16 U/L, creatinine of 0,7 mg/dL. Massive pulmonary emboli was
detected in the right main bronchial artery by CTA. Low molecular
weight heparin (LMWH) (enoxaparin sodium 6000 anti-Xa/0.6 mL)
therapy was started to administer to the patient subcutaneously twice
a day immediately after patients get worsened, was intubated, support-
ed with a mechanical ventilator (volume control mode with a 14/min
ventilation rate) and sedated. Numerous femoral artery puncture for ar-
terial blood gas analysis was performed following day, hematocrit level
was progressively decreased (21,3%) after intubation and bruises from
groin to thigh, scrotum, and back was detected, eventually,
anticoagulation therapy was terminated (Fig. 1). Despite 7 units of
packed red blood was administered to the patient, hematocrit level
(25,7%) did not increase significantly in two days. Bedside Ultrasound
(US) examination detected 13 × 10 cmhematoma on the proximal por-
tion of the left thigh and diagnosis was confirmed by CT scan. There
upon, surgical intervention was decided after informed consent was
taken from patient's relatives. Under general anesthesia, standard
groin incision was performed and bleeding was determined on the left
deep femoral artery (DFA) that was previously punctured, a large
amount of hematoma was removed (Fig. 2) and the operation was
ended after restoring. Unfortunately patient died on account of sepsis
on post operative 5th day.

Discussion

Acute PE leads to pulmonary vascular resistance and deterioration of
right ventricular contractile function. Cardiogenic shock is augmented
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Bruises from groin to thigh, scrotum, and back.
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by concomitant hypoxia which inevitably leads to cardiovascular col-
lapse. The interval from the onset of symptoms to death is relatively
short. 50% of them die within 30 min, 70% of them die within 1 h and
more than 85% of them die within 6 h after the onset of symptoms.4

The diagnosis of PE comprises patient's history and physical examina-
tion along with selective tests, such as electrocardiography (ECG) to
rule out myocardial infarction, chest radiography to rule out pneumo-
thorax and an arterial blood gas analysis to ensure thediagnosis. Arterial
puncture can be implied at any cannulation site. Children and patients
with congenital heart disease have a higher risk of arterial puncture
site complication. FA punctures are commonly implied in the
Fig. 2. Repairing of the left
emergency clinic of our hospital. Moreover, anticoagulation therapy
sometimes leads to vascular or neuromuscular complications. Attention
must be paid to the possibility of injury of the deep, superficial and com-
mon femoral artery to prevent life threatening hematomas and com-
pression to the groin must be implied at least 5 min.5 Radial artery
puncture for arterial blood gas analysis is recommended due to lower
complication risks. Additionally, there are some options for the treat-
ment of retroperitoneal hematoma includingmedical therapy, percuta-
neous drainage, percutaneous drainage + endovascular intervention
for vascular leakage, and open surgery.

In conclusion, anticoagulation therapy in suspicious acute PE is vital,
but care must be taken in terms of complications. Especially, a hemato-
ma that developed after femoral puncture can be fatal.
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Background and objective: Evaluation of patient characteristics and the patterns of diagnostic therapeutic prac-
tices of acute coronary syndromes (ACS) in Turkey.
Methods: A total of 3695 ACS patients (mean age: 60 ± 12 years, 73% males) were included in this prospective,
multicenter, non-interventional registry.
Results: ST-segment elevation and non-ST segment elevation myocardial infarction (NSTEMI) were identified in
57% and 43% of patients, respectively. In 65% of cases admission was directly to the index hospital. Ambulance
transport was higher in rural sites comparing to urban areas (53.4 vs. 38.4%, p b 0.001).
Admission to a hospital within the first 2 h of symptom onset was 42% while after 12 h was 24%. Spontaneous
anginal relief (44%) was the leading cause of late hospital admission. Fibrinolytic treatment was administered
in 23% of the patients. The most common in-hospital interventions were coronary angiography for NSTEMI
(18%), primary percutaneous transluminal coronary angioplasty for STEMI (17.5%) and coronary angiography
after lytic therapy (12.1%).
Conclusions: In a representative sampling for Turkish population five years ago, this registry of ACS revealed the
predominancy of male gender, urban settlement, and presentation with STEMI. The delay between onset of
symptoms and hospital admission was more prominent in rural sites, among females and in NSTEMI patients
when compared to urban areas, males and STEMI patients.
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Introduction

Acute coronary syndrome (ACS) represents a broader clinical spec-
trum ranging from unstable angina (UA) to non-ST segment elevation,
as well as ST segment elevation, or even myocardial infarction
(STEMI-NSTEMI) with heterogeneity in diagnosis, while treatments,
and prognoses stand at the different ends of this spectrum.1–3 In this re-
spect, aiming to reduce both the cardiovascular morbidity and mortali-
ty, as well as improving the quality of life; the current management of
ACS is based on a combination of invasive revascularization strategies
and pharmacologic treatments. According to current guidelines the
ity, Siyami Ersek Hospital for
rdiology, Haydarpaşa, İstanbul,

ascular Academy.

emy. Production and hosting by Els
earlier the patient receives treatment, revascularization in specific, the
greater the survival benefit with less damage via lesser likelihood of
heart failure as a late outcome.4,5

In the frame of EUROASPIRE-European Action on Secondary and Pri-
mary Prevention by Intervention to Reduce Events I, II and III, the Euro-
pean Society of Cardiology (ESC) has carried out three consequent
surveys on leading characteristics lifestyles, risk factor management
and the drug therapies in patients with coronary heart disease
(CHD).6–8 The comparison of the results between EUROASPIRE I and
EUROASPIRE II with nine participating countries were examined,
whereas the condition was described as a ‘collective failure of medical
practice’. Increasing adversive lifestyle trends, smoking, obesity, and
no improvement in blood pressuremanagementwere noted as the con-
tributing factors in these studies.9

Besides, On the other handhigh incidence of atherosclerotic vascular
diseases (5/100 person-years) in Turkey is notable despite the predom-
inance of younger population as reported in TEKHARF, THS, TURDEP,
PATENT and TURKSAHA studies, which further revealed substantial
data on the association between risk factors and the increased incidence
of ACS in Turkish population.10–16
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Table 1
Vital signs and medical history at hospital admission.

Male Female Overall

Vital signs Mean (±SD)
Systolic blood pressure (mm Hg) 129.3

(25.5)
134.9
(28.1)⁎⁎

130.8
(26.3)

Diastolic blood pressure (mm Hg) 78.3 (14.9) 78.8 (16.4) 78.4 (15.3)
Pulse (beat/min) 79.5 (16.8) 82.5 (17.4)⁎⁎ 80.3 (17.0)
SBP ≥ 140 and DBP ≥ 90 mm Hg n (%)

555 (21.6) 236 (25.6)⁎ 791 (22.6)
Smoking status

Ex-smoker 621 (30.9) 59 (38.3) 680 (31.4)
Current smoker 1388 (69.1) 95 (61.7) 1483 (68.6)
Total 2009 (73.9) 154 (15.8)⁎⁎ 2163 (58.5)

Family history of coronary disease 923 (34.0) 321 (32.8) 1244 (33.7)
Concomitant diseases

Hypertension 1080 (39.8) 677 (69.2)⁎⁎ 1757 (47.6)
Hyperlipidemia 781 (28.7) 377 (38.6)⁎⁎ 1158 (31.3)
Diabetes mellitus 549 (20.2) 384 (39.3)⁎⁎ 933 (25.3)

Past history of
Myocardial infarction 550 (20.2) 164 (16.8)⁎ 714 (19.3)
Heart failure 321 (11.8) 166 (17.0)⁎⁎ 487 (13.2)
Transient ischemic attack 67 (2.5) 41 (4.2)⁎ 108 (2.9)
Stroke 92 (3.4) 56 (5.7)⁎ 148 (4.0)
Peripheral artery disease 64 (2.4) 14 (1.4) 78 (2.1)
Coronary artery bypass graft 175 (6.4) 45 (4.6) 220 (6.0)
Percutaneous coronary
intervention

323 (11.9) 89 (9.1) 412 (11.2)

Stable angina pectoris 680 (25.0) 300 (30.7)⁎⁎ 980 (26.5)

⁎ p b 0.01; compared to males.
⁎⁎ p b 0.001; compared to males.
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However, there have been great progresses in the field of acute and
chronic care of coronary heart diseases and evidence-based ACS treat-
ment strategies, yet still a vast gap in clinical practice does exist.17

In addition, former registry studies on ACSs in Turkey were based
mainly on localized data. Predominant inclusion of highly specialized
cardiovascular centers was less likely to represent the ACS patient pop-
ulation in Turkey. The present national real-life registry was designed to
evaluate current data on sociodemographic profile and presentation
characteristics of patients aswell as the diagnostic and practice patterns
in the management of ACS across the country.

Methods

Study population

This large scale prospective, multicenter, observational registry
study aimed to evaluate baseline sociodemographic and clinical charac-
teristics of patients presenting with ACS (STEMI, NSTEMI, UA) while
depicting the current management practices of ACS in Turkey.

Participating healthcare centerswere selected by the Project Adviso-
ry Board of the study based on the number of hospital beds across the
country in relation to the hospital type (university/state/private) and
distribution of specialists (cardiology/internal medicine) in each geo-
graphical region. Accordingly, a total of 383 physicians located in 6 geo-
graphic regions enrolled patients between January 2007 and August
2010. Patients admitted to a hospital with a presumptive diagnosis of
ACS and consented to participate in this study were included.

Written informed consents were collected from each subject follow-
ing detailed explanations of the protocol of the study which was con-
ducted in accordance with the ethical principles stated in the
“Declaration of Helsinki” and approved by the ethics committee and
the Ministry of Health.

Data collection

During the hospital stay, patient demographics, medical history,
concomitant medical conditions, clinical and laboratory data including
electrocardiography (ECG) evaluation, cardiac symptoms, levels of cre-
atine kinase-MB (CK-MB), troponin, biochemical and hematological pa-
rameters on admission and follow-up evaluations were recorded.
Duration from symptom onset to hospital admission, reasons for de-
layed admission; pharmacological interventions (including fibrinolytic
therapy, aspirin, clopidogrel, heparins, ACEIs, ARBs, calcium channel
blockers, beta-blockers, and statins) during hospitalization and at the
time of hospital discharge; coronary angiography, percutaneous coro-
nary intervention (PCI), and coronary artery bypass grafting (CABG)
were recorded for each patient.

Statistical analysis

Patient sampling method was based on geographic distribution of
population variations and available beds for ACS patients on the basis
of number of available intensive care units (ICU) and post ICU beds for
ACS patients at each geographic region. Sampling stratifications were
made to 6 geographical regions.

The patient sample size estimation was based on the number of ACS
occurring each year since 1998 according toMinistry of Health of Turkey
statistics as a “time-series analysis” for ACS including all discharged pa-
tients and deaths. Enrolling a minimum of 3650 patients across 6 geo-
graphic regions of Turkey was estimated to be sufficient to determine
specific knowledge ratio of 5% based on a power of 80% at a type I
error of 0.05.

Statistical analysis was performed by Stata software package (ver-
sion 10.0, Texas, USA). Data were summarized by using descriptive sta-
tistics (mean, standard deviation, ratio, 95% confidence interval where
appropriate). Since this was a non-interventional trial, only available
data were included in the analysis; however, number of missing data
is not mentioned unless it is higher than 10% of the patients. Chi-square
test was used comparisons of categorical data and t-test for continuous
variables. All testswere two-sided andp b 0.05was considered as statis-
tically significant.

Results

A total of 3695 (mean age: 60 ± 12 years, 73%males) patients were
included in the study. Females were significantly older (mean age 59 ±
12 years formales and 67±11 years for females; p b 0.001). Settlement
was predominantly urban (77%). The Body Mass Index was 27.5 ±
4.09 kg/m2 while mean height, weight and waist circumference
were 171 ± 6 cm (n = 1704), 79 ± 12 kg (n = 1772) and 100 ±
13 cm (n = 638) in males; and 159 ± 6 cm (n = 489), 74 ± 13 kg
(n = 528) and 102 ± 15 cm (n = 226) in females, respectively.
Waist circumference was ≥88 cm in 83% of females.

High blood pressure at hospital presentation (SBP ≥ 140mmHg and
DBP ≥ 90 mm Hg) was identified in 23% of the overall population and
more commonly among females (26 vs. 22%, p b 0.001). Baseline demo-
graphics are presented in Table 1. Current smokers composed 69%of the
study population. Family history of coronary artery disease was evident
in 34%; and hypertension was the most common concomitant disease
(48%) (Table 1).

Hospital admission

In 65% of cases admission was directly to the index hospital. As ex-
pected, referred cases were more prevalent in rural areas when com-
pared to urban settlement (50% vs 30%, p b 0.001). Referral from the
index hospital to another hospital was also more prevalent in rural
areas (16 vs. 12%, p b 0.01) Transportation by an ambulance was more
frequent for patients living in rural areas (53 vs. 38%, p b 0.001)
(Table 2). Requirement for an invasive intervention was the most
common reason (83.7%) for referral to another hospital (Table 2).

Chest pain (93%) was the most commonly identified symptom at
hospital admission. The presentation of patients was STEMI in 57%
(mean age: 59 ± 10 years) and NSTEMI in 43% (mean age: 63 ±



Table 2
Hospital admission in ACS patients with respect to location of residence.

Location of residence Overall

Urban
(n = 2802)

Rural
(n = 858)

Admission type n (%)
Referred 854 (30.5) 430 (50.1)⁎⁎ 1.293 (35.0)
Direct 1.948 (69.5) 428 (49.9)⁎⁎ 2.402 (65.0)

Transport vehicle
Ambulance 867 (38.4) 386 (53.4)⁎⁎ 1.261 (42.1)
Private transportation 1.389 (61.6) 337 (46.6)⁎⁎ 1.736 (57.9)

Referral to another hospital
Overall 330 (11.8) 142 (15.9)⁎ 472 (12.8)
Reason for referral

Cardiogenic shock 10 (3.0) 3 (2.1) 13 (2.8)
Invasive intervention 285 (86.4) 110 (77.5) 395 (83.7)
Pericarditis – 2 (1.4) 2 (0.4)
Cerebrovascular accident – 1 (0.7) 1 (0.2)
Conduction disordersa 8 (2.4) 7 (4.9) 15 (3.3)
Post-myocardial infarction angina 15 (4.6) 11 (7.8) 26 (5.5)
Other 42 (12.7) 13 (9.2) 55 (11.7)

a Includes ventricular tachycardia/fibrillation, atrioventricular block, rhythm disorder
and atrial fibrillation.
⁎ p b 0.01; compared to urban location.
⁎⁎ p b 0.001; compared to urban location.
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11 years) of the patients. Half of the patients were in New York Heart
Association Class I (59%) and Canadian Cardiovascular Society Class II
(55%); most of them were in sinus rhythm (96%) and Killip status was
Class I (82%) (Table 3).

Mean duration of symptoms was 136 (±503) min in the overall
population and there was no significant difference with respect to gen-
der, settlement (Table 4) and the diagnosis (mean 152 (508) min in
STEMI vs. 115 (496) min in NSTEMI.
Table 3
Symptoms and cardiological status at hospital admission.

Male (n = 2717)

Symptoms at hospital admission n (%)
Chest pain (angina) 2560 (94.2)
Dyspnea 546 (20.1)
Syncope 87 (3.2)
Sweating 914 (33.6)
Palpitation 271 (10.0)
Nausea/vomiting 514 (18.9)
At admission or in-hospital sudden death 14 (0.5)
Other 235 (8.7)

Type of ACS
STEMI 1656 (61.0)
NSTEMI 1061 (39.1)
Rhythm disorder
Sinus rhythm 2613 (96.2)
Atrial fibrillation 68 (2.5)
Other 70 (2.6)

New York Heart Association class
1 203 (63.2)
2 84 (26.2)
3 31 (9.7)
4 3 (0.9)

Canadian Cardiovascular Society class
I 204 (30.0)
II 372 (54.7)
III 79 (11.6)
IV 25 (3.7)

Killip status
I 1.529 (84.3)
II 202 (11.1)
III 63 (3.5)
IV 20 (1.1)
Unknown 903
Data concerning the duration between symptom onset and hospital
admission in the overall population with respect to gender, settlement
location and the diagnosis are summarized in Fig. 1. Figs. 2 and 3
show the detailed evaluation of the delay in hospital admission. The
major reason for the delay in hospital admission was waiting for spon-
taneous relief (45%) (Table 4).

Hospitalization

Time from hospital admission to hospitalization was found to be
mean 2.0 ± 5 h. Majority of the patients were hospitalized to the coro-
nary intensive care unit (ICU) (98%) with a mean length of overall hos-
pitalization for 5 ± 3 days (Table 5). In-hospital mortality was 3% (107
cases) in the overall population. In-hospital mortality within the first
24 h was significantly higher in STEMI patients (42 vs. 21%, p b 0.05)
while mortality after 24 h was more common among NSTEMI patients
(79 vs. 58%, p b 0.05) (Table 5). Sudden cardiac death/ventricular fibril-
lation (VF) (32%) and heart failure (30%) were the most common rea-
sons for in-hospital mortality (Table 5). Change in levels of CK-MB and
troponin I/T during hospital stay are shown in Table 6.

Fibrinolytic treatment, primary PCI and rescue PCI were all deter-
mined to be performed more frequently in earlier hospital admissions
(Fig. 4). Overall 39.3% (n = 826) of STEMI patients and 3.5% (n = 55)
of NSTEMI patients received in-hospital fibrinolytic therapy (Table 7).
Coronary angiography was performed in 18% of NSTEMI patients,
12.1% of post-lytic patients and primary PCI in 17.5% of STEMI patients
(Table 7).

Representing thefirst large scale attempt to describe thepatient pro-
file, presentation characteristics and the diagnostic and practice pat-
terns in ACS across Turkey, the present national registry revealed
predominancy of male gender (73.5%), age of 51 to 70 years (55.4%),
urban location (76.6%) and STEMI (56.9%) among ACS patients.

Besides, females were associated with older age, higher incidence of
concomitant diseases and the increased likelihood of NSTEMI diagnosis
Female (n = 978) Overall

911 (93.2) 3471 (93.4)
263 (26.9) 809 (21.9)
45 (4.6) 132 (3.6)
280 (28.6) 1194 (32.3)
160 (16.4) 431 (11.7)
229 (23.4) 743 (20.1)
2 (0.2) 16 (0.4)
106 (10.8) 341 (9.2)

446 (45.6) 2102 (56.9)
532 (54.4) 1593 (43.1)

904 (92.4) 3517 (95.2)
60 (6.1) 128 (3.5)
37 (3.8) 107 (2.9)

86 (51.8) 289 (59.3)
54 (32.5) 138 (28.3)
25 (15.1) 56 (11.5)
1 (0.6) 4 (0.8)

78 (26.0) 282 (28.8)
168 (56.0) 540 (55.1)
49 (16.3) 128 (13.1)
5 (1.7) 30 (3.1)

472 (75.0) 2.001 (81.9)
120 (19.1) 322 (13.2)
30 (4.8) 93 (3.8)
7 (1.1) 27 (1.1)
349 1.252



Table 4
Duration of symptoms and reasons for the delay in hospital admission.

Overall Location of residence Gender

Urban (n = 2802) Rural (n = 858) Female (n = 978) Male (n = 2717)

Duration of symptoms (min) Mean (SD) 136.0 (503) 136.7 (557) 136.9 (279) 153.5 (675) 129.6 (423)
n(%)

Waiting for spontaneous relief 563 (44.7) 410 (45.9) 147 (41.1) 185 (47.6) 378 (43.6)
Ignored 186 (14.8) 136 (15.2) 48 (13.4) 47 (12.1) 139 (16.0)
Transport difficulties 141 (11.2) 61 (6.8) 80 (22.4) 48 (12.3) 93 (10.7)
It was thought to be gastric pain 133 (10.6) 105 (11.8) 27 (7.5) 34 (8.7) 99 (11.4)
It was thought to be muscle pain 94 (7.5) 80 (9.0) 14 (3.9) 37 (9.5) 57 (6.6)
Low socioeconomic status 78 (6.2) 36 (4.0) 42 (11.7) 32 (8.2) 46 (5.3)
Living alone 37 (2.9) 20 (2.2) 16 (4.5) 20 (5.1) 17 (2.0)
Other 111 (8.8) 72 (8.1) 38 (10.6) 38 (9.8) 73 (8.4)
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compared tomales. The delay between onset of symptoms and hospital
admissionwasmore prominent in rural locations, among females and in
NSTEMI patients when compared to urban location, males and STEMI
patients.

In this respect, patient profile determined in our national registry is
in line with the results of EUROASPIRE III8 concerning the lifestyle, risk
factors and use of cardioprotective drug therapies in coronary patients
from 22 European countries which indicates the population sample to
include 27.4% (3821) women with overall the mean (SD) age of 61.910

years as well as results of the Turkey arm of EUROASPIRE III survey16

that indicated 23.8% of the population was composed to females. Like-
wise our finding of 21.1% of the study population was composed of pa-
tients that were younger than 50 years of age seems compatible with
the higher rates of young patientswithMI (b50 years, 20% vs. 12.7%) re-
ported in Turkey arm of EUROASPIRE III study16 as well as the consis-
tently reported unexpectedly high incidence of atherosclerotic
vascular diseases (5/100 person-years)10 in Turkey in TEKHARF,11

THS,12 TURDEP,13 PATENT14 and TURKSAHA15 studies despite having
much younger population than in other European countries.16

Indeed, the most important differences specific to Turkey compared
to other countries included in EUROASPIRE III studywere reported to be
higher rates of young patients with MI (b50 years, 20% vs. 12.7%), per-
sistence in smoking (23.1% vs. 17.2%), immobility, low HDL-cholesterol
(50.2% vs. 36.7%), insufficient follow-up by physicians after the index
Fig. 1. Time between symptom onset and hospital admission in the overall population
with respect to, gender, location of residence and the diagnosis.
event (12% vs. 2.2%-except Turkey), and the insufficient patient
education.16

According to our findings, female gender seems to associate with
older age (66.6 vs. 58.9 years), higher incidence of concomitant diseases
including hypertension (69.2 vs. 39.8%), hyperlipidemia (38.6 vs. 28.7%)
and diabetes mellitus (39.3 vs. 20.2%) as well as increased diagnosis of
NSTEMI (54.4 vs. 39.1%) in comparison to males.

A number of sociodemographic, clinical, social and proximal factors
have been associated with pre-hospital delay that includes the time re-
quired to recognise the presence of abnormal symptoms, attribute the
symptoms to a condition requiring medical attention, to decide to
seek care, arrange transportation, and travel to the hospital.18,19

Accordingly, admission within the first 2 h of symptom onset
(42.5%) was more common for males and urban location, while admis-
sion after ≥12 h of symptom onset was more common in females, rural
location and NSTEMI diagnosis in our study population.

In relation identification of “waiting for symptoms to go away on its
own” in almost half of our patients as the reason for the delay, patients
who attributed symptoms to a heart attack rather than some other
cause were reported to be more likely to have short decision times in
the literature.26

Therefore, besides the failure in attribution of symptoms to a heart
attack by half of our patients, arrival of almost 60% of them to the hospi-
tal with the use of private cars rather than ambulance seems notable re-
garding the critical role of making initial contact with the EMS in
promoting short pre-hospital delays.26 Hence, our findings seem to
highlight the need for improved education of the general public on the
Fig. 2. Time between symptom onset and hospital admission in STEMI and NSTEMI
patients with respect gender.
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Fig. 3. Time between symptom onset and hospital admission in STEMI and NSTEMI
patients with respect location of residence.

Table 6
Creatinine kinase-myocardial band (CK-MB) and troponin I/T levels in consecutive mea-
surements in the overall study population during their hospital stay.

N Mean (±SD) N Mean (±SD)

CK-MB (IU/L) CK-MB (ng/L)

1st measurement 2085 65.0 (114.9) 1009 44.7 (137.2)
2nd measurement 1749 136.2 (557.7)⁎⁎ 773 102.9 (298.9)⁎⁎

3rd measurement 1235 95.8 (369.8)⁎⁎,+ 454 78.9 (176.4)⁎

Troponin I (ng/mL) Troponin T (μg/L)
1st measurement 2636 8.5 (27.6) 143 7.0 (31.7)
2nd measurement 1976 22.6 (60.0)⁎⁎ 111 11.3 (21.7)
3rd measurement 1139 23.2 (50.8)⁎⁎ 69 9.4 (23.4)⁎

⁎ p b 0.05; compared to first measurement.
⁎⁎ p b 0.001; compared to first measurement.
+ p b 0.05; compared to second measurement.
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importance of seeking for medical attention early after the onset of
acute ischemic symptoms.

Alike to short decision times for patients who had an STEMI rather
than NSTEMI reported in the literature,18 our data showed that patients
with STEMI, who are the most likely to benefit from coronary reperfu-
sion strategies, presented to hospital earlier than patients with NSTEMI.
Accordingly, our findings revealed that lytic treatment and primary PCI
was possible in half of the patients admitting within the first 2 h of
symptom onset while rescue PCI was the leading intervention in one
third of patients admitting after ≥12 h of symptom onset. In this regard,
delayed admission and contraindications were identified as the reasons
for lower prescription rates for fibrinolytic treatment (23.0%) in our
study population when compared to ENACT20 and GRACE21 studies.
Table 5
Hospitalization and mortality related findings with respect to diagnosis of STEMI or
NSTEMI.

STEMI NSTEMI

Hospitalization unit N n (%) N n (%)
Coronary ICU 2057 2018

(98.1)
1537 1388

(90.3)
Regular ward 39 (1.9) 149 (9.7)

Length of hospitalization (day) Mean (SD) Mean (SD)
Coronary ICU 1839 3.0 (2.0) 1206 2.8 (2.0)⁎

Regular ward 1313 3.0 (2.0) 968 3.1 (2.3)
Overall hospital stay 1889 5.0 (2.9) 1390 4.6 (2.9)⁎⁎

In-hospital mortality n (%) n (%)
First 24 h 33 (42.3) 6 (20.7)⁎

After 24 h 45 (57.7) 23 (79.3)⁎

Reasons for mortality
Sudden cardiac death/ventricular
fibrillation

20 (22.7) 14 (48.3)⁎

Pump failure 26 (29.5) 6 (20.7)
Atrioventricular block 9 (10.2) –
Cerebrovascular accident 5 (5.7) –
Other ** 28 (31.9) 9 (31.0)

*p b 0.05 and **p b 0.001 compared to STEMI
**Other reasons for death n

Acute/chronic renal insufficiency 4
Aspiration pneumonia 3
Intracranial bleeding 3
Papillary rupture/other ruptures 2
Re-infarct 8
CABG related complications 8
Gastrointestinal bleeding 4
Not recorded 5
Patients treated with early invasive management were more likely
to be treated with medications and interventions recommended by
the ACC/AHA guidelines and had a lower risk of inhospital mortality
after adjusting for differences in clinical characteristics and after com-
paring propensity-matched pairs.22 Hence, pronounced use of ASA
(93.6%), ACE inhibitors (71.6%) and statins (72.7%) in our patients
seem to be in linewith the drug classes recommended in the Joint Euro-
pean Societies' guidelines for CVD prevention including aspirin or other
platelet-modifying drugs in all patients except those who are aspirin in-
tolerant, beta-blockers in those after MI, ACE inhibitors/angiotensin re-
ceptor blockers in those with impaired left ventricular function, lipid-
lowering drugs (statins) in all patients and anticoagulants in those at
risk of systemic embolization.8,23

While PCI was performed more commonly than ENACT20 but com-
parably lesser than GRACE24 studies, giving the fact that 13% of our pa-
tients have been transferred to other hospitals mainly for the need of
invasive intervention (90.0%). While no follow-up data were available
for these patients, it is fair to assume that an additional 11% of TURKAKS
study population to undergo PCI.

Accordingly, our findings related to identification of left bundle
branch block (LBBB) in 4.3% of patients with NSTEMI is in line with a
past report indicating that a substantial proportion of patients diag-
nosed with NSTEMI had core LBBB or clinically significant ST-segment
deviation on admission ECG that was not recognized in actual clinical
practice.25
Fig. 4. Type of treatment (lytic drugs, primary or rescue percutaneous coronary
intervention (PCI)) according to admission time after the onset of symptoms.

Image of Fig. 3
Image of Fig. 4


Table 7
Type of treatment with respect to the diagnosis of STEMI or NSTEMI.

STEMI
(n = 2102)

NSTEMI
(n = 1593)

Fibrinolytic treatment n (%)
Prior to admission 65 (3.1) 4 (0.3)
In-hospital 826 (39.3) 19 (1.2)a + 36

(2.3)b

Streptokinase 362 (44.5) 6 (37.5)
Tissue plasminogen activator 451 (55.5) 10 (62.5)

None 559 (26.6) 753 (47.2)
Delayed admission 121 (21.7) 368 (48.9)
Contraindication 181 (32.4) 289 (38.4)

In-hospital interventions
Coronary angiography after fibrinolytic
therapy
First 24 h 130 (33.6) 11 (18.6)
Between 24 and 72 h 115 (29.7) 14 (23.7)
After 72 h 142 (36.7) 34 (57.6)
Total 387 (18.4) 59 (3.7)

Coronary angiography-NSTEMI
First 24 h 4 (6.3) 35 (5.7)
Between 24 and 72 h 28 (43.8) 395 (64.8)
After 72 h 32 (50.0) 180 (29.5)
Total 64 (3.0) 610 (38.3)

Primary percutaneous transluminal
coronary angioplasty
Within the first 3 h 383 (65.3) 25 (43.1)
Between 3 and 6 h 128 (21.8) 16 (27.6)
Between 6 and 12 h 76 (13.0) 17 (29.3)
Total 587 (27.9) 58 (3.6)

Rescue percutaneous transluminal
coronary angioplasty

92 (4.4) 10 (0.6)

PTCA in cardiogenic shock 10 (0.5) 3 (0.2)
Coronary artery bypass graft surgery 40 (1.9) 49 (3.1)

a Before diagnosis.
b After diagnosis.
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A complete LBBB in the setting of ischemic chest pain that is presum-
ably new has been recommended to be managed as STEMI and consid-
ered also as an indication for thrombolytic therapy.33 Therefore
identification of fibrinolytic treatment in 1.2% of patients diagnosed
with NSTEMI in our study population may be associated with the ad-
ministration of lytic treatment for this group of patients with LBBB or
change of clinical picture from NSTEMI to STEMI in some patients. This
underscores the urgent need formore accurate categorization of ACS ac-
cording to current practice guidelines tomaximize delivery of potential-
ly life-saving reperfusion therapy to all eligible patients.25

Given the fact that high prevalence of low HDL-cholesterol levels
specific to our country,16 our findings related to significant reduction
in total cholesterol (mg/dL; p b 0.001) and LDL (mg/dL; p b 0.001)
from admission to discharge in the overall population seem to indicate
appropriate prescribing of cardioprotective medications through the
study period in our population.

In this regard, reduction in prescription of stains from 57.0% at ad-
mission to 21.0% at discharge while increase in prescription of other
lipid lowering drugs from 5.0% at admission to 33.0% at discharge in
our study population seem reasonable considering significant improve-
ment in cholesterol levels at discharge in our study as well as compati-
ble with the achievement of recommended total and LDL cholesterol
goals in 67.1% of patients included in the Turkey arm of EUROASPIRE
III study.16

The biochemical identification of myocardial injury has long been
used as a diagnostic aid in ACS patients with serum markers providing
vital information regarding diagnosis and prognosis.26 In this regard,
the significant reduction in CK-MB and troponin I/T levels during con-
secutive measurements in our study population with more predomi-
nant improvement in STEMI group than NSTEMI group seems to be in
line with the statement that although the presence of troponin in a pa-
tient with NSTEMI has been considered as an indicator of increased risk
of an adverse outcome suggesting the need for aggressive antithrom-
botic management, the same aggressive anti-thrombotic treatment
should also be applied in the absence of a positive serum troponin
with other high-risk features like ST-segment shift.27

Despite the fact that the incidence of NSTEMI is known to be high
and it is the principal cause of admission among patients with ischemic
heart disease,28 our results revealed the diagnosis of STEMI in 57.0% vs.
NSTEMI in 43.0% of Turkish population composed of ACS patients. This
seems to indicate the importance of continuing education of practicing
physicians to the significance of troponin elevation and to the new
AMI definition with a substantial influence on their triage practices,29

since the introduction of troponin, the new AMI definition and the re-
vised NSTE ACS guidelines was reported to lead to the identification of
a much larger population as high risk with a substantial increase in
the overall number of patients admitted with NSTE.29

Of 107 cases (2.9%) with in-hospital mortality in the overall popula-
tion, STEMI was associated with mortalities within the first 24 h of ad-
mission and due to pump failure were more common among patients
with STEMI whereasmortalities after 24 h of admission and due to sud-
den cardiac death/VF were more common in patients with NSTEMI. Ac-
cordingly, being higher for STEMI than NSTEMI patients, overall
mortality rates were reported to be 3.7% in Euro Heart Survey,30 4.5%
in theGRACE registry31 and 7.4% in the BLITZ survey.32While the overall
mortality rate in our population is lesser than these reports, it has to be
kept in mind that since the outcome of the patients that were trans-
ferred to other hospitals was not available for TURKAKS, the death
rate might possibly have been underrated.

TURKAKS Study provides the first large scale data on hospital man-
agement of acute coronary syndromes in Turkey based on real-life prac-
tice from a mixture of academic and non-academic institutions. It has
generated valuable data on the reasons of delays in hospital admission
of ACS patients and made us consider the need for increased awareness
in the society. Moreover, it is reassuring that in general, the TURKAKS
findings are consistent with other international data, wherever such
data are available.

Concluding remarks

As a result, this national registry conducted as a first large scale at-
tempt to describe the patient profile, presentation characteristics and
the diagnostic and practice patterns in ACS in a representative sampling
for Turkish population revealed predominancy of male gender (73.5%),
age of 51 to 70 years (55.4%), urban location (76.6%) and STEMI type of
ACS (56.9%). Besides, females were associatedwith older age, higher in-
cidence of concomitant diseases and the increased likelihood of NSTEMI
diagnosis compared to males. The delay between onset of symptoms
and hospital admission was more prominent in rural locations, among
females and in NSTEMI patients when compared to urban location,
males and STEMI patients. Leading substantial amount of ACS patients
to miss the critical period for the therapeutic interventions, hence the
opportunity to prevent future disease relatedmorbidity, themisattribu-
tion of the symptoms to a non-cardiac and potentially less serious cause
and the neglect of the condition by the patient was remarkable.

In conclusion, though a multidisciplinary programme appropriately
adapted to the medical, cultural and economic setting of our country
to achieve a higher standard of preventive care for coronary patients
throughmore effective lifestyle intervention; yet, control of risk factors,
appropriate use of cardioprotectivemedication, furthermore education-
al and counseling interventions that encompasses both the public clini-
cal staff health seem crucial for faster admission as well as the accurate
diagnosis of ACS.

Limitations of the study

This study has been initiated during the last quarter of 2009 and
completed in 2010. Despite various presentations at congresses at



Table 8
Hematological and biochemical findings in the overall population with respect to gender and the location of residence.

Overall Gender Location of residence

Male Female Urban Rural

Hematological findings N Mean (±SD) p N Mean (±SD) N Mean (±SD) p N Mean (±SD) N Mean (±SD) p
Hemoglobin (g/dL)

Admission 3426 13.8 (1.9) 2527 14.3 (1.7) 899 12.6 (1.7) 2604 13.8 (1.9) 798 13.8 (2.0)
Discharge 1278 13.1 (1.9) 0.000 953 13.5 (1.8) 325 11.9 (1.5) 997 13.1 (1.9) 270 13.2 (2.0)

Hematocrit (%)
Admission 3423 41.2 (5.2) 2527 42.4 (4.9) 896 37.9 (4.8) 2600 41.2 (5.1) 798 41.2 (5.6)
Discharge 1271 38.8 (5.4) 0.000 950 39.9 (5.2) 321 35.5 (4.6) 993 38.7 (5.3) 267 39.1 (5.7)

Thrombocyte (103/mL)
Admission 3386 254.5 (80.3) 2499 248.2 (76.9) 887 272.0 (86.7) 2575 255.1 (78.7) 790 252.5 (85.4)
Discharge 1269 249.1 (81.9) 0.000 947 243.4 (79.3) 322 265.8 (87.1) 990 249.4 (81.3) 269 248.3 (84.6)

Biochemical findings N Mean(SD) p N Mean (SD) N Mean (SD) p N Mean(SD) N Mean(SD) p
FBG (mg/dL)

Admission 3199 152.6 (85.0) 2.338 145.4 (78.3) 861 171.9 (98.5) 0.000 2427 154.2 (86.1) 772 147.5 (81.4) 0.157
Discharge 1206 122.5 (50.2) 0.000 877 119.5 (47.8) 329 130.6 (55.5) 0.048 940 123.3 (51.0) 266 119.7 (47.3) 0.312

HbA1c (%)
Admission 243 7.3 (2.5) 162 7.1 (2.5) 81 7.8 (2.4) 0.693 201 7.4 (2.5) 42 7.1 (2.4) 0.947
Discharge 114 6.7 (2.0) 0.050 83 6.4 (1.9) 31 7.5 (2.0) 93 6.7 (1.9) 21 6.6 (2.3)

Creatinine (mg/dL)
Admission 3436 1.1 (0.6) 2527 1.1 (0.6) 909 1.0 (0.5) 0.000 2628 1.1 (0.6) 808 1.0 (0.5) 0.457
Discharge 1462 1.1 (0.7) 0.000 1069 1.2 (0.7) 393 1.0 (0.5) 0.900 1136 1.1 (0.7) 326 1.1 (0.6) 0.043

Total cholesterol (mg/dL)
Admission 2439 191.9 (48.0) 1796 187.9 (45.8) 643 203.1 (52.2) 0.000 1799 192.5 (48.2) 640 190.2 (47.7) 0.579
Discharge 538 180.1 (44.0) 0.000 419 179.1 (43.6) 119 183.3 (45.4) 0.401 432 180.2 (44.0) 106 179.5 (44.2) 0.861

Triglyceride (mg/dL)
Admission 2461 154.7 (99.5) 1810 153.9 (100.9) 651 156.8 (95.7) 0.127 1821 157.7 (102.0) 640 146.2 (91.8) 0.090
Discharge 531 153.4 (85.9) 0.535 413 156.2 (88.6) 118 143.2 (75.6) 0.502 428 151.1 (79.3) 103 162.9 (109.1) 0.987

LDL (mg/dL)
Admission 2566 124.4 (47.6) 1902 122.3 (44.8) 664 130.3 (54.5) 0.022 1896 125.0 (50.1) 670 122.7 (39.7) 0.159
Discharge 535 113.6 (43.4) 0.000 416 114.1 (45.0) 119 111.9 (37.6) 0.309 431 114.6 (45.6) 104 109.6 (32.9) 0.898

HDL (mg/dL)
Admission 2481 40.0 (14.1) 1829 38.7 (13.9) 652 43.5 (13.9) 0.000 1833 39.9 (14.1) 648 40.2 (14.2) 0.808
Discharge 517 39.1 (14.5) 0.000 402 37.9 (12.8) 115 43.0 (18.7) 0.284 418 39.2 (15.2) 99 38.7 (10.7) 0.879
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national level, a publication was not realized and this paper presents a
cross-sectional data on the diagnosis and treatment for acute coronary
syndrome for the years 2009–2010 for Turkey.

Hematological and biochemical findings

There was significant reduction in hemoglobin (g/dL; p b 0.001), he-
matocrit (%; p b 0.001) and thrombocyte (103/mL; p b 0.001) levels as
well as FBG (mg/dL; p b 0.001), HbA1c (%; p b 0.05), creatinine (mg/
dL; p b 0.001), total cholesterol (mg/dL; p b 0.001), LDL (mg/dL; p b

0.001) and HDL (mg/dL; p b 0.001) from admission to discharge in the
overall population. Most of the reductions were specific to female gen-
der rather than males (Table 8).
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Introduction
In the presence of tricuspid valve intervention, implantation of the
right ventricle lead can be hazardous for tricuspid valve function and
can lead to regurgitation. Few cases have been reported with successful
left ventricular pacing via the coronary sinus (CS) after tricuspid valve
replacement. We represent a 43 year old female patient who had im-
planted a DDD-R permanent pacemaker via the CS due to symptomatic
bradyarrhythmia soon after triple (aortic, mitral and tricuspid) valve
stenosis 6 years ago. We aimed to highlight an uncommon and life
threating complication lately diagnosed as CS perforation caused by
the CS pacemaker lead.
Case report

A 43 year old female patient was referred to our hospital for perma-
nent pacemaker control. İnterrogation of pacemaker parameters
showed that the battery was in the Elective Replacement Interval and
a battery replacement procedure was decided. Ventricular pacing was
found as 10%. She had not any palpitations, lightheadedness or short-
ness of breath. Interestingly 6 years ago she had undergone a triple
valve replacement surgery due to severe rheumatic aortic, mitral and
tricuspid stenosis. Early in the postoperative period symptomatic
bradyarrhythmia necessitated successful implantation of a dual cham-
ber permanent pacemaker with the left ventricle lead implanted into
the coronary sinus due to bioprosthetic tricuspid valve. During 6 year
of follow up patient had no complaints at all. After hospital admission
patient was transferred to the angiography laboratory and battery re-
placement was successfully performed with no complications. During
replacement of the battery, the ventricular lead was connected to the
programmer and a very high pacing threshold (7,5 V/1,5 ms) with no
capture even in both bipolar and unipolarmodewas noticed. Fortunate-
ly the patient was not pacemaker dependent at that timewith a normal
sinus rhythm of 60 beats per minute. Flouroscopic view showed a later-
ally extended tip of the CS lead (Fig. 1). In order to counterbalance the
need for pacemaker in the future and a high probability for coronary
chool, Cardiology Department,
ey.

ascular Academy.

y. Production and hosting by Elsevi
sinus lead malfunction an epicardial lead implantation was decided.
During the operation the apex of the heart was reached by an anterolat-
eral thoracotomy approachwith a small incision in the left side of the 5-
th intercostal space. Astonishingly a pacemaker lead floating freely in
the pericardial space was noticed (Fig. 2). This appeared to be coronary
sinus perforation due to lead manipulation during implantation and
eventually explained the high threshold and capture failure of the pace-
maker. The coronary sinus lead was cut from the tip and covered up
with a plastic cap. The epicardial lead was adequately implanted into
the apex of the heart with normal pacing parameters with pacing
threshold: 0,5 V/0,40 ms. After two days of medical treatment patient
was healthily discharged.

Discussion

Tricuspid valve intervention is an important challenge for the right
ventricle (RV) lead implantation as excessive attempt can lead to
tricuspid leaflet damage and consequently to variable extent of
regurgitation.1 Even though there are some cases with implantation of
RV pacing lead through the prosthetic tricuspid valve, one of the leaflet
anatomic structure and movement can be damaged and eventually
thrombus formation, regurgitation and perhaps infective endocarditis
Fig. 1. Flouroscopic view of laterally extended tip of the coronary sinus lead.
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Fig. 2.Anterolateral thoracotomyapproach, small incision in the left 5-th intercostal space.
At the apex of the heart coronary sinus perforation due to coronary sinus lead is noticed.
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can occur.2 Other ways for lead implantation have been attempted. Epi-
cardial lead implantation has its disadvantages because of being a surgi-
cal procedure perhaps not amenable for patients with comorbidities
and higher threshold levels than their endocardial counterparts makes
this procedure a less preferred one.3 Metallic or bio prosthetic tricuspid
valves can damage the RV lead leading to pacing problems by
entrapping it into the metallic frame or leaflet of the prosthetic valve.
From the other hand coronary sinus access for pacing has emerged as a
feasible way for ventricle pacing in patients with inaccessible RV.
Tranvenous CS lead implantationwasfirst described byAnagnostopoulos
et al. as a new and suitable way for ventricular pacing in patients with
mechanical tricuspid valve.4 As we look at the literature there are case
studies showing successful lead implantation with stable pacing param-
eters in prosthetic tricuspid valve patients.2 However due to anatomical
difficulties and lack of active fixation with CS leads, lead stability has
been a concern.5 Nonetheless Sideris et al. and Noheria et al. demonstrat-
ed in their long term (2 year and5 year period respectively) retrospective
studies that CS lead implantation was safe without any threshold, dis-
lodgement problem.6,7 Our case is unique in that therewas amalfunction
of the CS leadwith high threshold, loss of capture after 6 years of implan-
tation. Surprisingly the cause was coronary sinus perforation by the CS
lead with no hemodynamic deterioration of the patient at all. To our
knowledge this is the first described complication of a CS lead implanta-
tion in an asymptomatic patient with bioprosthetic tricuspid valve. CS
perforation is a rare catastrophic complication that can result in cardiac
tamponade and acute clinical deterioration. H. Nagele et al. reported
only one CS perforation case in their 8 year period study with 500
patients.8 A late and quite incidental diagnosis of this serious complica-
tion makes this case unique emphasizing that CS perforation can occur
even in the late period.

Conclusion

Coronary sinus lead implantation is a relatively safe and feasibleway
for ventricular pacing in inaccessible RV. CS perforation should be con-
sidered if any ventricular pacing threshold or capture problem is en-
countered even in an asymptomatic patient.
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Coronary artery fistula (CAF) is a rare anomalous connection between a coronary artery and a cardiac chamber or
a major vessel. The majority arise from the right coronary artery and drain into the right heart structures. In this
report,wepresent a rare case of a left circumflex coronary arteryfistula draining into the coronary sinusmanaged
successfully with surgical intervention.

© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1
Incidence of coronary artery fistulas.1–4

Origin Incidence

Right coronary artery 50%–60%
Left anterior descending artery 25%–42%
Circumflex artery 17–18.3%
Diagonal branch 1.9%
Left main coronary artery or circumflex-marginal branch 0.7%

Drainage
Pulmonary artery 15%–43%
Right ventricle 14%–40%
Right atrium 19%–26%
Introduction

Coronary artery fistula (CAF) is defined as an abnormal connection
between a coronary artery and a cardiac chamber or any of the great
vessels.1 The majority of CAFs are congenital and not gender specific.
In adults, coronary artery fistula (CAF) with pathologic intra-cardiac
shunting is very uncommon (b0.002% of the general population), as
most are detected and repaired during childhood.1–4 The left circumflex
coronary artery (LCX) is rarely involved (up to 17% of all cases), and
drainage of CAF into the coronary sinus (CS) is found in 3–7% of all
cases (see Table 1).

Case report

A 41-year-old woman with no significant past medical history pre-
sents with shortness of breath for the last 3 months. She had no consti-
tutional symptoms except dyspnea and chest discomfortwithmoderate
exertion which had affected her ability to carry out normal daily activi-
ties. She was hemodynamically stable and cardiovascular exam was
negative for abnormal findings. Chest x-ray and 12 lead ECG were nor-
mal. Transesophageal echocardiography showed disturbed flow signal
at the proximal CS, which appeared to be dilated (Fig. 1A). There was
no regional wall dilation, motion abnormality, or valvular dysfunction.
Cardiac catheterization confirmed a large CAF with origin at the distal
uez).
ascular Academy.

y. Production and hosting by Elsev
LCX converging with the proximal CS (Fig. 1B, white arrow). Due to
the size and location of the fistula the patient was not considered for
percutaneous approach by the interventional cardiology service, and
an open approach on cardiopulmonary bypass was offered. Intraopera-
tively, pulmonary artery catheterization confirmed a physiologic left to
right shunt with significant step up in mixed venous oxygenation
(SvO2) to 92%. Viamedian sternotomy and cardioplegic arrest, thefistu-
la was identified (Fig. 1C) and ligated. The SvO2 returned to 70% imme-
diately upon ligation of the fistula. Post op day 1 she reported complete
Left ventricle 2%–19%
Coronary sinus 3–7%
Left atrium 5%–6%
Superior vena cava 1%
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Fig. 1. A) Color Doppler echocardiogram showing disturbed flow signal at the coronary sinus. B) Distal LCX CAF converging on the coronary sinus. C) Intraoperative view of the LCX CAF.
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resolution of symptomsandwas discharged 4 days later. At 6month fol-
low up, she was free of symptoms and back to her daily routine.

Discussion

In the setting of a symptomatic adult, urgent CAF exclusion (via open
or endovascular approaches) constitutes optimal management. If left
untreated the patient is at risk to develop highly morbid fistula related
complications which include steal syndrome, dysrhythmias, endocardi-
tis, and myocardial infarction.5 Moreover, CAFs that drain to the coro-
nary sinus are particularly associated with progressive CHF, as we
found in our patient. An open approach is indicated when the anatomy
is not suitable (i.e. large fistula and/or aneurismal coronary artery) to
undergo percutaneous closure and when there is additional pathology
that can be corrected surgically. In our patient, surgical ligationwas fea-
sible because therewas no transmural involvement and the large fistula
was located at the distal end of the LCX. Surgical techniques for closure
are associatedwith 16–22% risk of recurrencewhen compare to 10–50%
with endovascular techniques.6 Another interesting finding in our pa-
tient was the usefulness of SvO2 to identify the intracardiac shunt. Nor-
malization of the SvO2 upon ligation confirmed that the intervention
had been successful from a physiologic stand point. In closing, large
CAFs with high flow rates are often symptomatic and can lead to life-
threatening complications. Prompt intervention is indicated and surgi-
cal approaches still offer excellent short and long term outcomes.
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Iatrogenic femoral artery pseudoaneurysm (IFP) is a tedious complication of percutanous coronary and periph-
eral interventionswhich prolong the in-hospital stay. It's overall incidencemay increases to 8% in the therapeutic
complex procedures. Surgical correction is a traditional approach which is still preferred as a first resort in the
many cardiovascular centers in the Turkey. Herein, we aimed to demonstrate the feasibility of percutaneous clo-
sure of IFP with thrombin injection.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Iatrogenic femoral artery pseudoaneurysm (IFP) is a bind complica-
tion of percutanous coronary and peripheral interventionswhichwould
prolong the in-hospital stay. It is not uncommon condition and it's inci-
dence was reported as 2,3% in the large cohort from Turkey.1 It's overall
incidence may increases to 8% in the therapeutic complex procedures.2

Surgical correction is a traditional approach which is still preferred as a
first resort in themany cardiovascular centers in the Turkey. Herein, we
aimed to demostrate the feasibility of percutaneous closure of IFP with
thrombin injection.

Case report

A 68 year-oldmale patient admitted to hospital with a complaints of
groin pain and ecchymosis in the right thigh. On medical background,
angioplasty and stent performed to left superficial femoral artery
5 days ago via right femoral route using 8F introducer sheath. Doppler
ultrasonography revealed 2 * 10 cm femoral pseudoaneurysm forma-
tionwith a relatively narrow neck (Fig. 1). After initial evaluation, ultra-
sound guided manual compression was performed for 60 min.
However, flow in the pseudoaneurysm was persisted. After that, 2 ml–
1000 units of thrombin (Tisseel lyo -Baxter) was injected into aneurys-
mal sac slowly (Fig. 2). Control Doppler ultrasonography showed cessa-
tion of diverted flow inside the pseudoaneurysm (Fig. 2). One week
ascular Academy.

y. Production and hosting by Elsevi
control also showed complete embolisation of pseudoaneurysm with
patent superficial femoral artery (Fig. 3).
Discussion

Pseudoaneurysms are one of the most major complications at the
puncture site after catheterization percutaneous interventions. It is
more common in elderly and women and it is associated with obesity,
high dose antiplatelet regimen and prolonged complex vascular
interventions.1 Basic therapuetic approach was defined as ultrasound-
guided manual compression. Success rate was near to 50% and closure
rate is more prominent in the pseudoaneurysms smaller than 20 mm.3

Ultrasound-guided manual compression is more effective in the pa-
tients who are not in anti-coagulative treatment, but may require
prolonged compression and cause pain and discomfort. Ultrasound-
guided percutaneous thrombin injection is going to be gold standard
for IFP with clearly definable neck anatomy.2–4 In addition, dual anti-
platelet therapy did not reverse the thrombin affect and size of the
pseudoaneurysm is not limited factor. However, IFP without definive
neck, IFP directly adjacent to vessels and IFP with concomitant arterio-
venous fistula are not appropriate candidate for thrombin injection.3

Amount of thrombin injection may vary according to size of
pseudoaneurysm and operator preference. It was reported that 200–
1000 units of thrombin might be enough to close pseudoaneursymal
sac.5 Gentle and precise injection of the trombin is crucial since, leakage
of tiny amount of thrombinmay lead to thrombosis ofmain vessel and it
can trigger acute limb ischemia.6 Injection of small incremental doses of
thrombin may descrease the complication rate. In our case we injected
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Doppler ultrasonograpy show the pseudoaneurysm with definitive neck and hematoma formation.

Fig. 2. Injection of thrombin solution to pseudoaneursymal sac.
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relatively higher dose of thrombin (1000 units) without any complica-
tion and flow in the pseudoaneursymal sac was completely obliterated.

Graft stent deployment could be alternative therapy in unfavorable
anatomic situation for thrombin injection.7 Surgical correction should
be last resort in the treatment of IFP, and ıt should be preferred in the
setting of imminent rupture, massive hematoma and skin necrosis.
Fig. 3. Doppler ultrasonography show the complete ob
Conclusion

Iatrogenic femoral artery pseudoaneurysm will continue to become
amajor vascular complication parallel to increment in the percutaneous
complex vascular intervention. Ultrasound guided thrombin injection is
safe and effective in the IFP with definitive neck anatomy. Habitual
literation of the flow within the pseudoaneurysm.

Image of Fig. 1
Image of Fig. 2
Image of Fig. 3
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traditonal surgical approach should be last resort in the treatment of IFP
which is still not applicable in the current practice of our country.
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terior X-ray showed left atrial enlargement and cardiomegaly. Echocar-
diography showed moderate mitral stenosis with severe mitral
regurgitation. As a part of the investigation protocol as the age of the pa-
tient was 50 years we performed conventional coronary angiography, in
which we accidently found a mediastinal mass having vascular supply
from right coronary artery and left circumflex artery. For further evalua-
tion ECG gated cardiac contrast enhanced computed tomography was
Introduction

Paraganglioma is a tumor arising from the extra-adrenal
paraganglion system. It is a type of neurogenic tumour commonly occur-
ring in posterior mediastinum. One of the most unusual benign tumours
affecting the heart is an intrapericardial paraganglioma. Paragangliomas
are rare neoplasms of neural crest origin arising in the chromaffin (pheo-
chromocytoma) and chemoreceptor (chemodectoma) tissues. Most of
theparagangliomas are located in, or adjacent to, the left atrium. Patients
with cardiac paragangliomas may present with arterial hypertension.
Majority of paragangliomas appear to be sporadic. However, approxi-
mately one-third are associated with hereditary disorders. Some hered-
itary paragangliomas, particularly those arising in the head and neck,
have been linked to mutations in the genes encoding different subunits
of the succinate dehydrogenase (SDH) enzyme complex. Paraganglioma
commonly occur in multiple endocrine neoplasia types 2A and 2B
(MEN2), neurofibromatosis type 1 (NF1), von Hippel Lindau (VHL).

“Here we are presenting a case of an intrapericardial paraganglioma
incidentally discovered in a 50 year-old male patient during pre-
operative work up for mitral valve replacement”.

Case details

50 year old male presented with chief complain of dyspnea on exer-
tion. At his physical examination, heart & lung auscultationwere sugges-
tive of pansystolic murmur inmitral area radiated to the axilla. A 12 lead
electrocardiography (ECG)was suggestive of left ventricular dilation and
left atrial enlargement (biphasic p wave in lead V1 and bifid p wave in
diovascular Academy.
rdiology and Research Center,
edabad 380016, India.

y. Production and hosting by Elsev
planned in which we came to know of a hyper enhancing mass lesion
in middle mediastinum between left pulmonary artery and left atrium
of size 7.4 × 6.3 × 5.4 cmmost possibly a paraganglioma (Fig. 1). Before
planning of surgery P adrenergic blockade for more than 1 week was
done to prevent hypertensive crisis in case of accidental hyper secretion
of catecholamine during dissection of the tumor during surgery.We per-
formed mitral valve replacement along with mediastinal mass excision.
After pericardiotomy mass was visible in transverse sinus between left
pulmonary artery and left atrial appendagewith dense adhesion present
between mass and left pulmonary artery and left atrium. On further ex-
amination mass was found to be extending in the transverse sinus be-
tween aorta and main pulmonary artery and reaching superior vena
cava with dense adhesion present in between (Fig. 2). So we went on
cardio pulmonary bypass and did excision of the mass. After going on
normothermic aorto bicaval bypass proper plane was found between
the mass and adjacent cardiac structures and by meticulous dissection,
the mass was completely removed along with the overlying capsule
(Fig. 2). This mass excision was carried out without hypothermia. Due
to severe adhesions with left atrium, the left atrial roof was repaired.
After removal of the mass the heart was arrested with moderate hypo-
thermic cardioplegia and mitral valve replacement was accomplished.
After coming off cardio pulmonary bypass and decannulation in view
of diffuse oozing all over the dissected areas and chest was left open. Pa-
tient was extubated on the very next day after chest closure, during
which patient maintained good hemodynamics. Patient was discharged
on the 8th postoperative day. Post-operative echowas suggestive of nor-
mal functioning mitral valve prosthesis. On the 7th postop day a repeat
cardiac CT was done (Fig. 3).

Discussion

Glenner and Grimley,1 in their classic description, divided the extra
adrenal portion of the paraganglionic system into four groups on the
basis of location, innervation, and histology: branchiomeric, intravagal,
aortic sympathetic, and visceral-autonomic. Paraganglion are minute
ier B.V. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Location of paraganglioma in mediastinum relation to aorto pulmonary window.
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macroscopic and microscopic cell groups associated with the autonomic
nervous system. All paraganglia, including chemodectoma, store cate-
cholamine and other neurotransmitter substances. Tumors of the extra
adrenal paraganglionic system, paraganglioma, may or may not secrete
noradrenaline in their clinical presentation. Although there are some
cases in this study of secreting tumors, these tumors should not be called
pheochrornocytorna; this term is reserved for secreting tumors of the
adrenal gland.1 Thoracic paragangliomas are locatedmainly in the poste-
rior and middle mediastinum. The former arise from the region of the
aortosympathetic or intravagal paraganglia, and the latter arise around
either the branchial arch structures (i.e., coronary and aortic pulmonary
paraganglioma) or the visceral- autonomic paraganglia of the cardiac
atria and interatrial septum.2

Paraganglioma are highly vascular tumours and around half of them
are found incidentally. Most of the Symptoms are due to catecholamine
hyper secretion of the tumours.3 Its proximity to great vessels makes it
Fig. 2. Resected mass, and its relation to aorto

Fig. 3. The post-operative C
difficult to excise. Surgical excision is the only accepted treatment. Exci-
sion should always be planned on a cardiopulmonary bypass.
Paragangliomas are closely related to pheochromocytomas and are sim-
ilar histologically. Sympathetic paragangliomas usually secrete cate-
cholamine and are located in the sympathetic paravertebral ganglia of
thorax, abdomen, and pelvis. In contrast, most parasympathetic
paragangliomas are non-functional and located along the
glossopharyngeal and vagal nerves in the neck and at the base of the
skull. Catecholamine-secreting paragangliomas often present clinically
like pheochromocytomaswith hypertension, episodic headache, sweat-
ing, and tachycardia. However, the distinction between pheochromocy-
toma and paraganglioma is an important one because of implications
for associated neoplasms, risk for malignancy, and genetic testing.

Chest tomography, computed tomography, magnetic resonance im-
aging, angiography, selective venous sampling, and two-dimensional
echocardiography are the most frequently used investigations in
pulmonary window Intraoperative mass.

T scan after resection.

Image of Fig. 1
Image of Fig. 2
Image of Fig. 3
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diagnosing intra thoracic paragangliomas.4,5,6,7 Incidence rate of intra
thoracic paraganglioma is b2% of the functioning paragangliomas. Total
surgical resection of themediastinal paraganglioma is the best treatment
at present. We strongly recommend amedian sternotomy to gain access
to all structures of the anterior and middle mediastinum. Cardiopulmo-
nary bypass should be used, if necessary, to mobilize the great vessels,
control the bleeding, and provide exposure for complete resection.

In our patient the main symptom was dyspnea and the patient was
preoperatively hypertensive. We accidently came to know about the
mass on doing coronary angiography, so we further planned for CT
scan in which we could confirm the location of the mass. We operated
the patient and did mitral valve replacement with mechanical valve of
size 27mm and removed the mediastinal mass. Postoperatively patient
was completely asymptomatic. Our case is very rare where mediastinal
mass excised with mitral valve replacement. To our best of knowledge
till now such case is rarely reported.
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Saphenous vein graft (SVG) infarctions usually occur in degenerated vein grafts filledwith atherothrombotic de-
bris. The success rate of percutaneous coronary intervention (PCI) to SVG decreases because of their greater con-
tent of thrombus and other material such as necrotic debris. In this case report, we present an unusual case of a
patient presenting with total occlusion of an Aorta-Posterior descending (Ao-Pd) SVG during inferior acutemyo-
cardial infarction, which spontaneously recanalized over fifteen days period following failed PCI.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Acute myocardial infarction resulting from saphenous vein graft
(SVG) occlusion occurs not infrequently in patients who have under-
gone coronary artery bypass graft surgery (CABG).1 Studies have sug-
gested that SVG occlusion occurs at a rate of approximately 10% in the
first month and up to 20% in the first year, with a 2% annual risk for
the first five years.2 Recurrent infarction may occur in as many as 29%
of patients in 10 years following CABG.3 SVG infarctions usually happen
in degenerated vein grafts filledwith atherothrombotic debris. The suc-
cess rate of PCI to SVG decreases because of their greater content of
thrombus and other material such as necrotic debris.4,5 In this case re-
port, we present an unusual case of a patient presenting with total oc-
clusion of an Aorta-Posterior descending (Ao-Pd) SVG during inferior
acute myocardial infarction, which spontaneously recanalized over fif-
teen days period following failed PCI.
Case report

A 76-year oldmanwith a history of known atherosclerotic heart dis-
ease (CABG 5 years ago), hypertension and hyperlipidemia admitted to
our center with atypical chest pain. Fifteen days before admission, the
patient was hospitalized for acute inferior myocardial infarction (Fig.
diovascular Academy.
ardiology Service, 59850, Corlu,

ascular Academy.

y. Production and hosting by Elsevi
1A) and had a coronary angiography in another center. He had
retrosternal chest pain that radiates to left arm; associatedwith profuse
sweating and vomiting. In his physical examination mild systolic ejec-
tion murmur was noticed at the left sternal border. Moist rales was
heard on 1/3 lower pulmonary areas. The electrocardiography revealed
normal sinus rhythmwith pathologic Q waves, 2–3 mm ST segment el-
evation and T wave inversions in leads DII, III and aVF. Cardiac markers
such as Troponin I, creatine kinase MB isoform and lactate dehydroge-
nase enzyme elevated in the patient's serum. Prompt coronary angiog-
raphy was performed due to ongoing chest pain. This angiogram
showed complete thrombotic occlusion of the SVG to the posterior de-
scending artery (PDA) (Fig. 1B), and 70% stenosis in obtuse marginal
(OM) branch of circumflex artery (CFX). Native left anterior descending
artery (LAD) and native right coronary artery (RCA) were occluded in
mid-portion. Left internal mammary artery (LIMA) graft to LAD was
patent. The operators had decided to perform primer percutaneous cor-
onary intervention (P-PCI) to Ao-Pd SVG, but the intervention was re-
sulted with failure after several attempts (Fig. 2A). They hospitalized
the patient for 3 days. During the hospitalization he received 300 mg
oral aspirin and 7000 unit intravenous unfractionated heparin the first
day before the procedure and oral dual antiplatelet therapy (aspirin
100 mg/day and clopidogrel 75 mg/day) and anticoagulation therapy
(subcutaneous enoxaparin 6000 IU once a day) after the failed interven-
tion. The patient was discharged on optimal anti-ischemic therapy with
aspirin 100 mg and clopidogrel 75 mg per day as the only antiplatelet
agents without any anticoagulant therapy.

Fifteen days after the initial hospitalization, the patient developed
chest pain again and admitted to our emergency department. Physical
examination revealed an apical grade 2/6 systolic murmur on
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. ECG of 15 days before admission showed acute inferior myocardial infarction (A). The angiogram showed complete thrombotic occlusion of the SVG to the posterior descending
artery (B). ECG, Electrocardiogram; SVG, saphenous vein graft.
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auscultation. Jugular venous distention and pretibial edema were not
remarkable, and auscultation revealed clear lungs. His laboratory find-
ings revealed insignificantly elevated cardiac biomarkers [troponin I
(TnI) and creatine kinase-MB isoenzyme (CK-MB)] with mild ST de-
pression in the inferior leads on his electrocardiography. Transthoracic
echocardiography revealed a mild hypokinesia of midapical inferior-
posterior wall with mild LV dilatation (LV ejection fraction, 50%). We
decided to perform fractional flow reserve (FFR) to 70% stenosis in
OM branch of CFX. Coronary angiogram surprisingly showed complete
patency of the previously occluded SVG to the PDA (Fig. 2B)with a com-
plete angiographic resolution of the thrombus. The stenosis in CFX
assessed noncritical with FFR, and the patient discharged on medical
therapy. He was followed up at the outpatient clinic for two years
uneventfully.

Discussion

Graft failuremay occur due to thrombosis, fibro-intimal hyperplasia,
and atherosclerosis, respectively. There is general agreement that vein
graft atherosclerosis differs from arterial lesions regarding temporal
and histological changes. Vein graft atherosclerosis is more rapid, with
diffuse concentric changes and a less noticeable fibrous cap, making ve-
nous plaques more vulnerable to rupture and subsequent thrombus
formation.6 The success rate of PCI to SVG decreases because of their
greater content of thrombus and other material such as necrotic
debris.4,5 Their increased content of thrombus and another material
such as necrotic debris predisposes them to a greater propensity for dis-
tal embolization andno-reflowphenomenon after intervention.7 In SVG
infarct cases, the decision to perform an intervention is made after
Fig. 2. Failed P-PCI to SVG (A). Complete patency of the previously occluded SVG (B)
taking into consideration infarct size and duration, patient condition,
thrombus burden, and vessel anatomy. Optimal strategy sometimes
can be controversial in SVG occlusions.4 These patients usually have
three options: i) PCI of the severely diseased native vessels, ii) repeat
CABG or iii) medical therapy alone.

This report demonstrates the rare phenomenon of complete angio-
graphic thrombus resolution and reperfusion of a thrombotically oc-
cluded SVG following treatment with aspirin and clopidogrel as the
only outpatient antiplatelet therapy. It is an example of physiological ca-
pability for spontaneous fibrinolysis of even very large thrombi in
completely occluded SVGs. Whereas catheter-based interventions are
the treatment of choice, conservative strategy powered by new spar-
klingdual antiplatelet and anticoagulant agents await to be just an alter-
native option after failed revascularization.

According to the studies in pigs, the local profibrinolytic response in
coronary arteries, by the net coronary release of tissue-type plasmino-
gen activator (t-PA) following induced myocardial ischemia seems to
be a useful defense against coronary thromboembolic events. Higher
levels of t-PA are noted in ST-segment elevation myocardial infarction
and are associated with worse prognosis.8 Possible mechanisms of
spontaneous recanalization include the release of factors, activators,
and inhibitors of fibrinolysis, from the endothelium, neutrophils and
monocytes.9

After acute coronary syndrome, dual antiplatelet therapy (DAPT) is
the standard of care for both invasive management with percutaneous
intervention and noninvasive (medical) management. Plaque stability,
prevention of graft closure, and secondary thrombosis form the basis
for using a second antiplatelet drug, whereas the additional risk of
bleeding and lack of conclusive evidence should also be considered.10
. P-PCI, primer percutaneous coronary intervention; SVG, saphenous vein graft.
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Image of Fig. 2
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Large, multicenter, randomized clinical trials are needed to investigate
definitively the role of DAPT in patients with occluded saphenous vein
graft following unsuccessful PCI during acute myocardial infarction.

Glycoprotein (GP) IIb/IIIa antagonists are potent inhibitors and they
are advised to be considered for bailout therapy if there is angiographic
evidence of massive thrombus, slow or no-reflow or a thrombotic com-
plication with class IIa recommendation according to ESC guidelines.11

In our case after demonstrating thrombotic lesion in the saphenous
graft ignoringGp IIb/IIIa antagonists beside DAPT and unfractioned hep-
arin may be the reason for the failed intervention.

Coronary spasm or dynamic obstruction is an infrequent but impor-
tant cause of coronary syndromes in native arteries however in venous
grafts it is an unusual situation and its clinical relevance remains to be
established.12 The cause of spasm in venous grafts is smooth muscle
cell hyperreactivity just like coronary spasm and it is associated with a
high prevalence of migraine and Raynaud's phenomenon.13 In our
case dynamic obstruction may be the reason for total occlusion in sa-
phenous vein although it is a less probable physiological mechanism.

According to a study by Cheol Whan Lee et al. for determinants and
prognostic significance of spontaneous coronary recanalization in acute
myocardial infarction in 196 consecutive patients; faster coronary flow,
smaller infarct size, and a better clinical outcome after primary angio-
plasty are associatedwith spontaneous recanalization.14 Preserved ejec-
tion fraction and small infarct size are concordant findings in our patient
with CheolWhan Lee's study in theway of good prognosis relieving cor-
onary syndrome.

Conclusion

Wepresent a unique case of spontaneous reperfusion of SVG, treated
medically and discharged on only dual anti-platelet agents. Although
modern medical era seems prone to percutaneous approach for acute
total occlusions, we see that while deciding the management strategy
in thrombus rich SVG lesions during acute coronary syndromes more
conservative approaches can be the optimal choice. As mentioned be-
fore in an English proverb “nature, time and patience are three great
physicians.”
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The origin of the deep femoral artery (DFA) ismost commonly located posterolaterally constituting the 40% of all
studied specimens. Second most common course is the posterior origin (37%), that is followed by the lateral
(12%), posteromedial (12%) and medial (2%) origins respectively. In this case report, we presented a case with
a lateral originated DFA which is the third common anatomic variation. This case is especially important that it
demonstrates the branching behaviors of vascular structuresmay differ between the right and the left limbs cre-
ating an asymmetry between the both sides of the same patient. Clinicians should be aware of anatomic variation
during the cardiac catheterization, trans-arterial interventions, arteriography and the surgical dissections of the
groin region.
© 2016 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

The proper knowledge of the vascular anatomy, the course and the
ramification of the blood vessels of the whole body is very important
for the surgeons as well as the interventional cardiologists and
radiologists.1 A detailed knowledge about the vascular structures in
the femoral triangle is especially crucial for a vascular reconstruction in-
volving the groin. The ramification variations of the common femoral
artery (CFA) have been known since the days of Andreas Vesalius
(1514–1564), a Belgian doctor and anatomist.2 However, the variations
of the origin and course of the CFA and its major branches have started
to be studied genuinely after the invention of vascular imaging and pe-
ripheral arteriograms.3 The deep femoral artery (DFA) originatesmostly
from the posterolateral side of the CFA.4

The femoral artery (FA) begins behind the inguinal ligament mid-
way between the anterior superior iliac spine and the pubic symphysis
as the continuation of the external iliac artery. It descends along the
anteromedial thigh in the femoral triangle, passes through the adductor
canal and becomes the popliteal artery. The DFA is the largest branch
arising from the FA distal to the inguinal ligament. Variations regarding
the origin and course of theDFA are especially important in thismodern
era of interventional cardiology and radiology.1
diovascular Academy.

ascular Academy.

y. Production and hosting by Elsevi
In this article, we reported a case with a lateral origin of DFA on the
left side while the right side reveals a common posterolateral origin.
This asymmetric branching of the left DFA deserves to be reported as
it shows the different anatomic variations can be present in the same
patient. In addition to that, these vascular anatomic variations should
strictly be taken into consideration especially before and during the an-
giographic catheterizations and the surgical explorations of the inguinal
region.

Case report

A56-year-oldmale referred to the outpatient clinicwith a suspicious
complaint of intermittent claudication. He had an ankle-brachial index
(1.3) within the normal limits (1–1.4). Palpation of the peripheral
pulses revealed no pulse deficit. Color Doppler ultrasound showed
triphasic current patterns in all distal arterial vasculatures. Neverthe-
less, a Computerized Tomography (CT) angiography scan was per-
formed in order not to omit a possible vascular pathology. The CT
angiography views revealed normal arterial structure except an inter-
esting variation at the level of CFA bifurcation. The deep femoral arteries
of both sides were branching asymmetrically. The origin of the left DFA
is slightly higher than the right (Fig. 1). Moreover, the left DFAwas aris-
ing laterally, whereas the right DFA was arising posteriorly (Fig. 2).

Discussion

The knowledge about the origin of the DFA has a particular signifi-
cance in avoiding iatrogenic traumas while performing the CFA
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Fig. 1. The Computerized Tomography Angiography scan demonstrates the left deep
femoral artery is branching above the level of the contralateral side.

Fig. 2. The Computerized Tomography Angiography scan demonstrates the deep femoral
artery branching asymmetry between the right and the left deep femoral arteries.
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punctures and surgical groin explorations. The average distance of the
DFA origin from themidpoint of the inguinal ligament is approximately
47.5 mm (0 to 80 mm).2,3 There is a slight difference in the inguinal lig-
ament distance between the right and left groins.3 In only one specimen
out of one hundred, DFA arises at the level of inguinal ligament and the
70% of the DFAs arise between 30 and 60mmbelow themidpoint of the
inguinal ligament.2

The most common course of the DFA is posterolateral, representing
40% of the studied specimens. The posterior originwas found in 37%, lat-
eral branching in 12%, posteromedial in 9% and the medial origin was
found in 2%.2 The average width of the DFA is 5.5 mm (4 to 9 mm),
and the median width of the CFA is 12 mm (8 to 16 mm).2,4 However,
hypertrophic DFAswere also encounteredwith a nearly the samediam-
eter with the CFA.5 An anterior origin of the DFA was never seen so far.2

Although there is no enough information in the available literature
about the asymmetric take off of the lower extremity vasculature, clini-
cians should pay attention on this issue before any intervention. Beyond
reminding us that the two halves of the body can behave differently,
recognition of this anatomic variations has a significant clinical
importance for the preoperative decision and predilection of the precise
surgical and interventional approaches. The knowledge of the
branching site and the course of theDFA also helps in avoiding iatrogen-
ic arteriovenous fistula while performing the femoral artery punctures
during interventional procedures.
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The purpose of this study was to investigate the effect of carnosine (CAR) on ischemia-reperfusion (I-R) injury to
the myocardium occurring after occlusion reperfusion of the infrarenal abdominal aorta (IAA) in rats. In
this study, 30 Sprague-Dawley rats were randomly divided into three equal groups which are control, I-R, and
I-R+CAR groups. Laparotomy and IAA dissection were performed in all groups; occlusion was not performed
in the control group. In the control group, the process was completed in 90 min as in the other two groups. In
the I-R and I-R+CAR groups, the IAA was occluded by microvascular clamps; the first 30 min represented the
ischemia period, followed by declamping and a 60 min reperfusion period. After the I-R period, rats were
sacrificed. Heart specimens and blood samples were taken for histopathological and biochemical evaluation. Sta-
tistically significant alterations were observed in the control group in comparison with the other groups in the
histopathological analyses. Although there was no significant difference between the I-R and I-R+CAR groups
regarding the histopathological findings, the I-R+CAR group displayed more favorable histopathological find-
ings compared with the I-R group. There were also significant alterations between the I-R and I-R+CAR groups
regarding aspartate aminotransferase (AST), creatine kinase (CK), and lactate dehydrogenase (LDH) enzyme
levels. The I-R+CAR group had significantly lower enzyme levels compared with the I-R group. In conclusion,
carnosine seems to effectively prevent myocardial I-R injury in rats, as demonstrated by histopathological and
biochemical evaluation.
© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

It is well established that deprivation of intracellular enzymes, anti-
oxidants, and homeostatic mechanisms occur as a result of ischemia as-
sociated with reduced arterial or venous blood flow.1 Reperfusion, the
only treatment available for ischemia, increases ischemia-mediated tis-
sue injury, thereby leading to an extension of the infraction site. This
process is called “reperfusion injury”.2 The most significant mechanism
involved in the reperfusion process is the direct toxic effect of the free
oxygen radicals, originating from proinflammatory cells.3 Free radicals
exert their biological effects by acquiring electrons from molecules, in-
cluding lipids and proteins. Endogenous antioxidant defense systems,
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such as superoxide dismutase, catalase, glutathione peroxidase, gluta-
thione and coenzyme Q10 (ubiquinone) are used in cardiomyocytes.
Myocardial stunning, necrosis, apoptosis, and vascular dysfunction
may occur as a result of this process4,5.

Lower extremity ischemia-reperfusion (I-R) is a common eventwith
clinically significant outcomes. Following ischemia, local and systemic
injury starts due to the effect of oxygen radicals and inflammatory me-
diators, togetherwith reperfusion.While restoration of bloodflow saves
the extremity, it may also lead to multisystem organ dysfunction and
mortality. Local effects are observed in the skeletal muscle and vascular
endothelium,while systemic effects occur particularly in themyocardial
tissue, lungs, and kidneys6.

Carnosine (CAR; β-alanyl-L-histidine) is a biologically active dipep-
tide. It is synthesized from β-alanine an L-histidine by carnosine syn-
thase in the organism. It has been reported to act as a physiological
buffer. CAR has been demonstrated to act as a “scavenger” for free rad-
icals and aldehydes and to suppress oxidative changes in proteins.7

Moreover, it has been reported to prevent the formation of advanced
glycation end products and form complexes with bivalent metal ions.
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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It has been suggested that CAR might be an effective agent in avoiding
certain pathological conditions associated with oxidative stress such
as aging, Alzheimer's disease, atherosclerosis, and liver injury.8

Today, despite the advanced opportunities offered by modern car-
diovascular surgical methods and techniques, I-R following aortic pro-
cedures remains a serious issue that affects postoperative morbidity
and mortality. Acute ischemia of skeletal muscles is a highly common
condition. Particularly in case of aortic surgery, this occurs as a result
of aortic cross-clamping. The risk of morbidity and mortality remains
even after the cause of the acute ischemic condition is eliminated and
reperfusion is achieved.9

Relevant studies have investigated the protective effect of CAR in the
case of skeletal muscle I-R injury and obtained favorable results.10,11

However, data relatedwith the impact of carnosine on abdominal aortic
I-R injury and distant organ injury is limited. In our study, we intended
to investigate the protective effects CAR on the myocardium following
lower extremity I-R injury.

Material and method

The study was initiated after approval from the Animal Studies Local
Ethical Committee of Eskisehir Osmangazi University (dated
17.10.2012, numbered 295/2012). Thirty Sprague-Dawley rats (both
genders) with a mean weight of 250–300 g were randomized into
three groups which are control, I-R, and I-R + CAR groups (n = 10
each). All rats received 50 mg/kg of ketamine hydrochloride anesthesia
via the intramuscular route following 8 h of fasting. An atraumatic mi-
crovascular clamp was placed in the infrarenal abdominal aorta (IAA)
after laparotomy (Novaclip® 12 mmangle) in all rats. The abdomen
Fig. 1.Histologic specimen ofmyocardial tissue stainedwithH&E stain. A,myocardial tissuewith
edema and inflammatory infiltration between irregular, wavy-directed cardiomyocytes (I-R
degeneration, lack of stration, and pycnotic nuclei of cardiomyocytes as well as single intra
(Original magnification, × 20).
was sutured to reduce heat and fluid losses. Following ischemia for
30 min, reperfusion was administered for 1 h. Rats in the control
group underwent laparotomy and IAA dissection for an equal period
of time; however, this group did not undergo I-R. In the carnosine
group, silk sutures were removed 10 min before completion of the is-
chemia period and removal of the clamp, and intraperitoneal CAR (L-
carnosine, Sigma-Aldrich, CAS no: 305-84-0) at a dose of 250 mg/kg
was administered; normal saline perfusion was given in the other
groups. At the end of the experiment, rats in all groups were sacrificed
via administration of a high dose of anesthesia; 5 cm3 of bloodwaswith-
drawn from the aorta and the heart tissueswere extracted and stored in
10% formaldehyde solution. Hearts from each groups were excised and
fixed in 4% paraformaldehyde overnight at 4 °C, subsequently
dehydrated, and embedded in paraffin. Hearts from longitudinal or
transverse sections sliced at 5-mm thickness were fixed on Superfrost
Plus glass slides (Fisher Scientific, Toronto, ON, Canada). The sections
were deparaffinated and stained with hematoxylin and eosin (H&E
stain) followed by a graded dehydrated alcohol and then mounted by
Cytoseal XYL (Thermo Scientific,Waltham, MA). The images were visu-
alized under amicroscope and analyzedwith Scope Image software ver-
sion 9.0 (United Scope Inc., Kitchener, ON, Canada).

Statistical analysis

All study data were analyzed using PASW Statistics 18.0 and
SigmaStat 3.5 packaged software. Continuous quantitative data were
expressed in terms of n, mean, and standard deviation,while qualitative
data were expressed in terms of n, median values, and 25th and 75th
percentiles. Continuous data that consisted of independent measures
out pathological change (control group,H+E, objectivemagnification× 20). B, Interstitial
group, H + E; objective magnification × 40). C, Swelling of cardiomyocyte; eosinophilic
cellular vacuoles (I-R, H + E, objective magnification × 40). D, neutrophils infiltration

Image of Fig. 1
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and exhibited normal distribution were analyzed using one-way analy-
sis of variance (ANOVA). Furthermore, the Kruskal-Wallis test was used
to analyze data consisting of score variableswithout normal distribution
by group number. Finally, p b 0.05 probability values were considered
significant.

Results

In our study, all myocardial tissues were classified according to their
histopathological features by light microscope. Histopathological
classification included interstitial edema (Fig. 1b), swelling of
cardiomyocytes (Fig. 1c), and neutrophil infiltration (Fig. 1d). Histo-
pathological examination for all groups is reported in Table 1. Our con-
trol groupwas significantly different from the I-R and I-R+ CAR groups
(Table 2). There was no statistically difference between the I-R and I-
R + CAR groups.

To determine myocardial damage, we used plasma creatine kinase
(CK), aspartate aminotransferase (AST), and lactate dehydrogenase
(LDH) levels. In our control group, we took blood samples in the same
time period as for the other investigation groups. Statistical analyses
of the three groups are given in Tables 3 and 4. To summarize, the I-R
and I-R + CAR groups were statistically significantly different from
the control group for all blood samples. However, therewas a statistical-
ly difference between the I-R and I-R+ CAR groups in the AST and LDH
levels.

Discussion

I-R injury is the most common type of cell injury in clinical cases in-
cluding coronary artery disease, coronary artery bypass grafting, fibri-
nolytic treatment, balloon angioplasty, obstructive arterial disorders,
stroke, myocutaneous tissue transfer and re-implantation procedures.12

Intracellular enzymes, antioxidants, and homeostatic mechanisms are
known to be impaired with ischemia.1 The most significant mechanism
involved in the reperfusion process is the direct toxic effect of the free
oxygen radicals originating from proinflammatory cells. Free radicals
exert their biological effects by acquiring electrons from molecules in-
cluding lipids, proteins, and deoxyribonucleic acid (DNA). Free radicals
initiate lipid peroxidation, which acts on the cell membrane. In
cardiomyocytes, there are endogenous antioxidant defense systems, in-
cluding those of superoxide dismutase, catalase, glutathioneperoxidase,
glutathione, and coenzyme Q10 (ubiquinone).4 Excessive free radical
formation that overwhelms the antioxidant defense systems may lead
to myocardial stunning, necrosis, apoptosis, vascular dysfunction, dys-
rhythmia, and cardiac failure.9,13 Myocardial stunning, which is usually
characterized by contractile dysfunction following I-R injury, may re-
quire the use of inotropic drugs and mechanical circulation support.14

Interventions aimed at reducing or preventing I-R injury consist of
various procedures andmedications. Suchmethods include antioxidant
treatment (using superoxide dismutase, N-acetyl cysteine, allopurinol,
catalase, vitamin E, thiol, and mannitol), calcium antagonists,
angiotensin-converting enzyme inhibitors, anti-complement treat-
ment, leukocyte filtration, anti-cytokine adhesion molecules,
endothelin receptor antagonists, platelet activating factor (PAF)
antagonists, leukotriene B4 (LTB4) antagonists and procedures like
controlled reperfusion, acute intermittent hypoxia, and ischemic
preconditioning14,15.

Carnosine, a dipeptide (β-alanine- L-histidine), is present in the car-
diac muscle cell at a level of 2–10 mM, which is present at highest con-
centrations in the skeletal muscle. Muscle carnosine is a major
contributor to hidrogen buffering during high-intensity exercise.16 pre-
liminary studies discovered that power athletes have higher carnosine
levels than untrained individuals and endurance athletes. Moreover,
Lombardi et al. showed that the oral supplementation of L-carnosine in-
creases the quality of life and exercise performance in patients with sta-
ble chronic heart failure.17 The CAR tissue level is known to be



Table 2
Comparison of all groups with Kruskall-Wallis test.

Histopathology Median (25–75) p

Control (n:10) 0.00 (0.00–0.00) p b 0.001ᵞᶲ

I-R (n:10) 1.50 (1.00–2.00)
I-R + CAR (n:10) 1.00 (1.00–1.00)

ᵞ: statistical comparison of control and I-R groups. ᶲ: statistical comparison of control and I-
R + CAR groups.

Table 4
Statistical analysis of AST and LDH blood samples by One-way ANOVA test.

X ± SD p

AST p b 0.001ᵞᶲ3

Control (n:10) 269.20 ± 43.04
I-R (n:10) 448.10 ± 49.23
I-R + CAR (n:10) 344.70 ± 46.57
LDH
Control (n:10) 5298.40 ± 258.99
I-R (n:10) 6081.80 ± 324.27
I-R + CAR (n:10) 5487.30 ± 322.33

SD: standard deviation. ᵞ: statistical comparison of control and I-R groups. ᶲ: statistical
comparison of control and I-R + CAR groups. 3: statistical comparison of I-R and I-
R + CAR groups.
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decreased in animals with chronic infection.18 In addition, the tissue
level of CAR also decreases during trauma in conditions that impair car-
diac contractility.19 In the presence of weak alkaline pH, CAR inhibits
lipid peroxidation20.

Given its antioxidant efficacy, the impact of CAR has been investigat-
ed in many experimental models. In a rabbit model in which HF was in-
duced by infusing doxorubicin, the administration of carnosine reduced
cardiotoxic effects compared with rabbits treated with doxorubucine
alone.21 Stvolinsky et al.22 showed that CAR had a neuroprotective effect
in subjects with induced cerebral ischemia, and in another trial, they
showed that administration of CAR extended the lifespan in subjects
with induced global cerebral ischemia. Fujii et al.23 reported that admin-
istration of CAR reduced sympathetic nerve activity and I-R injury oc-
curring in the kidneys in their renal I-R model. Lee et al.24

demonstrated the protective effect of CAR against reperfusion injury
in the isolated rat heart. In our trial, we induced an empirical I-R
model via IAA occlusion in rats and investigated the effect of CAR on dis-
tant organ (myocardium) injury.

Shiny et al.25 showed the pro-oxidant effect of taurine through the
reduction observed in the activities of plasma ALT, AST, LDH and
CK—which are assessed clinically on a routine basis—in rats with myo-
cardial infraction induced by isoprenaline administration. Panda
et al.26 showed the effects of isoproterenol on myocardial injury via
AST, LDH, and CK enzyme levels. They detected low enzyme levels in
the group receiving ginkgo biloba and Ocimum sanctum in combination
as an antioxidant. In our trial, we measured CK, AST, and LDH enzyme
levels as the determinants of myocardial injury in the blood samples
of rats and found that the enzyme levels were significantly low in the
I-R + CAR group (p b 0.001).

Courten et al. showed that two-hour glucose and insulin were both
lower after carnosine supplementation compared to placebo in individ-
uals with impaired glucose tolerance.27
Conclusion

Early diagnosis and revascularization is of high importance in reduc-
ing lower extremity I-R injury and minimize local and distant effects. In
addition, elucidation of themechanism responsible for I-R injury would
ensure rapid and effective blocking of the injury.

In our study, we showed CAR to be an effective agent in avoiding
myocardial I-R injury, particularly on a biological basis. Even if its role
in reducing I-R injury was not to be found statistically significant in his-
topathological assessment, we considered the detection of lower histo-
pathological changes in the I-R + CAR group relative to I-R group to be
significant. The reason for the failure to obtain a statistically significant
Table 3
Statistical analysis of CK blood sample by Kruskall-Wallis test.

CK Median (25–75) p

Control (n:10) 2979.50 (2841.00–3341.00) p b 0.001ᵞᶲ

I-R (n:10) 6566.50 (4548.00–7018.00)
I-R + CAR(n:10) 3889.00 (3387.00–4126.00)

ᵞ: statistical comparison of control and I-R groups. ᶲ: statistical comparison of control and I-
R + CAR groups.
result may have been our small sample size. Thus, we consider that
our study may guide more comprehensive future research.
Disclosure of conflict of interest

None.
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Concomitant occlusion of multiple epicardial coronary arteries is an uncommon finding in patients presenting
with ST-segment elevation myocardial infarction. We reported a 50 years-old male patient who presented
with inferior myocardial infarction. Coronary angiography revealed simultaneous occlusion of left anterior de-
scending (LAD) and right coronary artery (RCA). The RCA occlusion treated successfully with percutaneous cor-
onary intervention while LAD occlusion treated with antithrombotic and glycoprotein 2B/3A administration.
Althoughmultiple coronary thromboses of coronary arteries in the course ofmyocardial infarction is uncommon,
it is crucial to determine proper treatment for these patients.
© 2016 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Acutemyocardial infarction (AMI) is caused by disruption of athero-
matous plaques and thrombus formation followed by partial or com-
plete occlusion of the epicardial coronary arteries. Multiple ruptured
plaques with thrombus formation have been shown in autopsies of
N10% of individuals with atherosclerosis who died due to non-cardiac
etiologies. Conversely, thrombi are frequently observed at sites other
than those of the major culprit lesions in patients died subsequent to
acute coronary syndromes.1 Autopsy series showed thrombotic coro-
nary occlusion of N1 major epicardial artery can be as common as 50%
in patients suffering from sudden cardiac death followingAMI, this phe-
nomenon is only seen 2.5% of AMI patients undergoing primary percu-
taneous coronary intervention (PPCI).2,3
Case report

A 47 years old man with a previous history of smoking, acute coro-
nary syndrome and percutaneous coronary intervention admitted to
our emergency unit with sternal pain for 2 h. He was hemodynamically
stable, his vital signs showed a regular heart rate of 100 beats/min,
blood pressure of 131/90 mm Hg and no respiratory distress. Cardiac
diovascular Academy.
edical Faculty, Dr. Siyami Ersek
ch Hospital, Tıbbiye cad. No:13

.
ascular Academy.

y. Production and hosting by Elsevi
auscultation revealed decrease in the intensity of first heart sound.
The electrocardiography on arrival revealed sinus rhythm and ST- seg-
ment elevation in leads II, III, and aVF (Fig. 1A). Patient received anti-
thrombotic medication prior to primary percutaneous coronary
intervention. Coronary angiography showed total occlusion of right cor-
onary artery (RCA) and subtotal occlusion of left anterior descending ar-
tery (LAD) with a fresh thrombus (TIMI thrombus grade 4). The RCA
lesion was crossed using guidewire and subsequent predilatation per-
formedwith 2.0× 15mmcomplaint balloon (Invader PTCA, Alvimedica,
Assen, Netherlands). Thiswas followed by 3.5 × 32mmbaremetal stent
(BMS) (Ephosos, Nemed Lxtd, Istanbul, Turkey) implantation and
achieved good angiographic result with TIMI-3 flow (Fig. 2). Although
the patient had TIMI-3 flow in LAD, following the engagement of left
main coronary artery by left judkins guiding catheter, intracoronary
tirofiban bolus dose (Irokocardio International, SARL, Geneva) was ad-
ministered according to the patient’s body weight. The LAD patency
continued with a TIMI-3 flow and good myocardial blushing (Fig. 3A).
Tirofibanmaintenance dose completed over 24 h in the intensive cardi-
ac care unit (ICCU). Addition to tirofiban infusion patient was adminis-
tered antithrombotic and lowmolecular weight heparin. Patient had no
angina during the ICCU follow-up and ECG showed no changes other
than T wave inversion in leads DII, DIII and aVF (Fig. 1B). Patient had
no history of hypercoagulopathy states like malignancy or essential
thrombocytosis. He also had no history of using amphetamine, cocaine
or homeopathic/herbal drugs recently. Transthoracic echocardiography
revealed mild hypokinesia in inferior segments with a left ventricular
ejection fraction of 45% andmild degree of mitral regurgitation. Follow-
ing 24th hours, control coronary angiography showed reduced coronary
thrombus burden (Fig. 3B). After 72 h, another coronary angiography
er B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 2. Right coronary artery before and after primary percutaneous coronary intervention.

Fig. 1. A: Admission electrocardiography of the patient with ST elevation in DII, DIII and aVF leads and ST depression in DI an aVL. B: Control electrocardiographywith negative T waves in
DII, DIII and aVF.
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Fig. 3. A: A large thrombus in the proximal left anterior descending artery during primary percutaneous coronary intervention. B: Disappearance of thrombus in the left anterior
descending artery in control coronary angiogram.
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performed to evaluate coronary thrombus on LAD and no thrombuswas
observed (Fig. 3C). Patient recovered in a short period and discharged
with no symptoms.

Discussion

In this case report, we presented a patient presented with concomi-
tant occlusion of LAD and RCA resulting in acute inferior myocardial in-
farction. Glycoprotein 2B/3A infusion following primary PCI for RCA
resulted in excellent recovery.

Loss of integrity in coronary atheromatous plaques with a subse-
quent thrombotic occlusion is the main pathological finding in AMI.
Coronary artery stenosis inmultiple coronary arteriesmay be common-
ly seen in patients undergoing PPCI. However, AMI with more than one
epicardial coronary artery thrombosis is an infrequent clinical and an-
giographic finding. The pathophysiology of multiple coronary artery
thrombosis is unclear. Existence of additional unstable plaques forma-
tions other than culprit lesion has been shown in 21% of patients with
AMI.4 Therefore, widespread plaque instability in all coronary arteries
can predispose to multiple coronary thromboses. Previous case reports
also suggested that cocaine use, hypercoagulable state and essential
thrombocytosis5 can be held responsible for multiple coronary throm-
boses. The etiology of multivessel thrombosis should be evaluated
with further studies.

Multiple coronary thromboses are usually reported in patients with
fatal arrhythmias, acute pulmonary edema and cardiogenic shock. In
our case, patient was normotensive with no additional clinical symp-
toms, probably due to distal TIMI flow of LAD. The incidence of
double-vessel coronary thrombosismay account 1.7–4.8% of all PPCI pa-
tients. According to the review by Kanei, et al., patients with multiple
coronary thromboses had common risk factors including essential
thrombocytosis, intravenous cocaine abuse, diabetes mellitus and

Image of Fig. 3
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smoking. LAD and RCAwas involved in 78% and 87% of patients6 respec-
tively. In our patient the only risk factorwas smoking and thrombotic le-
sions were in both LAD and RCA.

The optimal management strategy in patients with large coronary
thrombus is challenging. The presence of intracoronary thrombus may
lead to macro and micro distal embolizations, which causes reduced
benefit of PPCI.7 Pharmacological agents like glycoprotein 2B/3A inhib-
itors used as an upstream therapy adjunctive to PPCI to reduce throm-
bus burden and improve microvascular flow.8 In recently published
EROSION study, 60 patients with the diagnosis of acute coronary syn-
drome whose coronary angiography revealed stenosis less than 70%
were treated with antithrombotic agents without stenting.9 Patients
were treated with antithrombotic agents following detection of plaque
erosion byOCT. One third of the patients had no thrombus following an-
tithrombotic treatment. Authors concluded that this could be a treat-
ment option for acute coronary syndrome patients.
Conclusion

Simultaneous thrombosis of coronary arteries in the course of AMI is
an uncommon entity that is usually clinically accompanied by cardio-
genic shock. Management of these patients should be individualized
and the invasive approach should not be considered as the only treat-
ment option.
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Objective: In this study, we aimed to investigate the value of serum uric acid levels in predicting stroke and
transient ischemic attacks among patients with paroxysmal AF.
Methods: We enrolled patients with paroxysmal AF. Clinical and demographic features of the patients were
recorded, and CHA2DS2VASC scores were calculated. Uric acid levels were also recorded from biochemistry
results. Patient groups with and without history of stroke and transient ischemic attack were compared for
their serum uric acid levels.
Results: A total of 180 patients were enrolled in this study, of whom 62 had a history of ischemic stroke/transient
ischemic attack (symptomatic group). CHA2DS2VASC score in the symptomatic group was 4.7 ± 1.2 while it
was 2.6 ± 1.4 in the asymptomatic group (b0.001). It was also shown that uric acid levels were higher in the
symptomatic group when compared to the asymptomatic group (7.64 ± 1.12 mg/dl vs 5.06 ± 1.16 mg/dl,
p b 0.001, respectively). Multivariate analysis revealed that a serum uric acid level higher than 6.35 mg/dl was
independently associated with having a history of stroke/transient ischemic attack.
Conclusion: Assessment of uric acid levels in addition to CHA2DS2VASC score might be useful in patients with
paroxysmal AF to select patients with higher risk of stroke/transient ischemic attack.
© 2016 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Atrial fibrillation (AF) is a major reason for cardioembolic stroke.
Since stroke has a poor prognosis among patients with AF, it is impor-
tant to recognize patients with high stroke risk. A common practice
to assess stroke risk in AF patients is CHA2DS2VASC score.1 However,
recent studies showed that patients with lower CHA2DS2VASC scores
might also have high risk for thromboembolism.2,3 Therefore, determi-
nation of additional risk factors is necessary to recognize patients with
true low risk.

Prospective studies have shown that uric acid is associated with
inflammation and oxidative stress, both of which also operate in the
pathogenesis of AF.4–6 It was reported that the risk for development of
stroke is high among AF patients with high serum uric acid (SUA) levels
and hyperuricemia was also associated with higher rates of early mor-
tality among stroke patients.2,7 In this study, we aimed to investigate
Research Hospital, Cardiology

diovascular Academy.

y. Production and hosting by Elsev
the usefulness of SUA assessment in paroxysmal AF patients in predict-
ing the risk for stroke and transient ischemic attack (TIA).

Methods

We enrolled non-rheumatismal paroxysmal AF patients who ap-
plied to and were diagnosed in our clinic between 2012 and 2015,
amongwhomnone had anticoagulant treatment. Baseline demographic
features were registered. PAF diagnosis was assigned based on 12-lead
ECG or Holter electrocardiography recordings. AF attacks terminating
spontaneously in a period shorter than 7 days were considered to be
PAF. Patients with heart failure, moderate to severe valvular disease
and thyroid dysfunction, which was not euthyroid, were excluded
from this study. Patients with inflammatory or metabolic diseases that
disturb uric acidmetabolism, electrolyte imbalance, previousmyocardial
infarction, collagen tissue disease, cardiomyopathy and congenital heart
diseases were also excluded from this study. Patients' CHA2DS2VASc
scores were calculated.8 Stroke was defined as brain, spinal cord or
retinal cell death attributable to ischemia based on neuropathological,
neuroimaging and/or clinical evidence of permanent injury. Transient
ischemic attacks are episodes of temporary and focal dysfunction of
vascular origin, which are variable in duration, commonly lasting from
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Table 2
Conventionally transthoracic echocardiographic parameters of the study population.

Variables Stroke/TIA (+)
(n = 62)

Stroke/TIA (−)
(n = 118)

P value

LVEF, % 60 (58–64) 62 (60–65) 0.321
LVEDD, mm 49.3 ± 7.0 46.1 ± 4.4 0.009
LVESD, mm 32.9 ± 8.9 29.6 ± 6.4 0.050
LAD, mm 46 ± 6.1 41 ± 7.0 0.002
LVH presence, n (%) 34 (55) 70 (58) 1.000
Mitral E/A 0.84 (0.6–1.5) 1.4 (0.7–1.7) 0.019
Mitral EDT, ms 225 ± 70 213 ± 59 0.444
IVRT, ms 112 ± 16 108 ± 22 0.417
Aortic root, mm 32.7 ± 3.9 31.4 ± 4.6 0.225

The table shows a normal distribution mean ± SD, but does not show a normal distribu-
tion median (25th vs 75th percentile). EDT, E wave deceleration time; IVRT, isovolumic
relaxation time; LAD, left atrium diameter; parasternal long axis LVEF, left ventricular
ejection fraction; LVEDD, left ventricular end diastolic diameter; LVESD, left ventricular
end systolic diameter; LVH, left ventricular hypertrophy.
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2 to 15 min, but occasionally lasting as long as a day (24 h).9 Patients
who had a history of stroke or TIA were defined as the symptomatic
group while those who did not have such history were defined as the
asymptomatic group. Participants gave their written informed consent.
Approval was obtained from the local ethics board for this study.

Electrocardiography (ECG) with 12 derivations (Nihon Kohden,
Tokyo, Japan) was performed for all patients. All patients were subject-
ed to 2-dimensional, M-mode, pulsed and color Doppler echocardio-
graphic examinations (Philips EPIQ 7 Cardiac Ultrasound) by the same
cardiologist who was incognisant concerning the history of stroke/TIA
of patients. During echocardiography, a single lead (D2) electrocardio-
gramwas recorded simultaneously. Data were recorded from the aver-
age of three cardiac cycles. M-mode and Doppler measurements were
performed by the same cardiologist according to the American Society
of Echocardiography guidelines.10 All measurements were recorded
over an average of at least 3 cycles.

CHA2DS2VASC scores were calculated to assess the risk of thrombo-
embolism.1 Venous bloodwaswithdrawn in themorning after an over-
night fast. Lipids, creatinine and other biochemical bloodmeasurements
were determined by standard laboratory procedures. SUA levels
were recorded from routine biochemical tests. In addition, neutrophil:
lymphocyte and platelet:lymphocyte ratios were calculated as inflam-
matory markers.

Statistical analysis

Data were analyzed with the SPSS software version 15.0 for
Windows (SPSS Inc., Chicago, IL, USA). Categorical variables were pre-
sented as frequency and percentage. The χ2 test and Fisher's exact
test were used to compare categorical variables. The Kolmogorov–
Smirnov testwas used to assess the distribution of continuous variables.
Student's t-test was used for variables with normal distribution and the
values were presented as mean ± SD. Continuous variables without
normal distribution were analyzed using Mann–Whitney U test and
obtained values were presented as median (50th) values and inter-
quantile ranges (25th and 75th). The odds ratios (OR) and 95% confi-
dence intervals (CI) were calculated. A two-tailed p-value of b0.05
was considered statistically significant.

Results

Sixty-two out of 180 patients enrolled in this study had a history of
ischemic stroke/transient ischemic attack (symptomatic group). Mean
age was 63.3 ± 3.0 years in the symptomatic group while it was
61.4 ± 3.2 years in the asymptomatic group (p = 0.128) (Table 1).

CHA2DS2VASC score in the symptomatic groupwas4.7±1.2while it
was 2.6 ± 1.4 in the asymptomatic group (p b 0.001). However, when
2 pointswere subtracted fromCHA2DS2VASC scores in the symptomatic
Table 1
Clinical characteristics of the study population.

Variables Stroke/TIA (+)
(n = 62)

Stroke/TIA (−)
(n = 118)

P value

Age (years) 63.3 ± 3.0 61.4 ± 3.2 0.128
N65 years 19 (62) 24 (40%) 0.039
Male, n (%) 38 (61) 50 (42) 0.046
Body mass index (kg/m2) 23.5 ± 2.1 23.1 ± 2.8 0.381
Hypertension, n (%) 52 (84) 100 (85) 1.000
Diabetes mellitus, n (%) 20 (32) 28 (24) 0.455
Coronary artery disease, n (%) 38 (61) 40 (34) 0.015
Dyslipidemia, n (%) 30 (48) 42 (36) 0.265
Smoking, n (%) 18 (29) 28 (24) 0.617
CHA2DS2VASc score 4.7 ± 1.2 2.6 ± 1.4 b0.001
Serum uric acid, mg/dl 7.64 ± 1.12 5.06 ± 1.16 b0.001

Data are expressed as mean ± standard deviation for normally distributed data and
percentage for categorical variables.
group due to their stroke history, there was no significant difference be-
tween the two groups for CHA2DS2VASC score (2.7 ± 1.2 vs 2.6 ± 1.4,
p = 0.07, respectively).

There were no differences between two groups for conventional
echocardiographic parameters, including left ventricular ejection frac-
tion and left ventricular hypertrophy. However, the symptomatic
group had higher left atrial diameter, left ventricular end-diastolic and
end-systolic diameters (Table 2).

SUA level was higher in the symptomatic group as compared to
asymptomatic group (7.64 ± 1.12 mg/dl vs 5.06 ± 1.16 mg/dl,
p b 0.001, respectively). Multivariate logistic regression analysis re-
vealed that SUA levels higher than or equal to 6.35mg/dl were indepen-
dently associated with the history of stroke/transient ischemic attack
(OR = 81.623; 95% CI: 17.33–384.26, p b 0.001) (Table 3).
Discussion

In this study, we showed that SUA levels equal to or higher than
6.35 mg/dl were independently associated with the history of stroke/
transient ischemic attack among patients with paroxysmal AF. This
result indicates that SUA measurement might have an additional value
in recognizing paroxysmal AF patients with higher stroke risk.

AF is a major cause of ischemic strokes. AF-related strokes have a
dismal prognosis and more than 50% of survivors have severe deficits
with a recurrence rate as high as 12%.11 Therefore, it is important to
recognize high-stroke risk paroxysmal AF patients earlier. Actual guide-
lines recommend CHA2DS2VASC score to assess the risk of thrombo-
embolism among patients with AF.1 However, according to a Danish
nationwide cohort study, patients who had a CHA2DS2VASC score of
0 and did not have anticoagulant therapy had a stroke risk of 0.64%
per year.12 Another study investigated the echocardiographic findings
associated with higher risk of thromboembolism with transthoracic
echocardiography (TTE) among patients with AF, and 32 out of 113
patients with CHA2DS2VASC score of 0–1 had high TEE risk. In this low
CHA2DS2VASC group, there was a significant SUA level difference
between patients with TEE-positive and -negative risks.13 These results
Table 3
Evaluation of factors affecting stroke/TIA history with multivariate logistic regression
analysis.

Variable OR (95% CI) P value

SUA ≥6.35 mg/dl 81.623 (17.33–384.26) b0.001
N65 years 0.707 (0.163–3.073) 0.644
Coronary artery disease 0.322 (0.071–1.461) 0.142
Male sex 0.847 (0.198–3.625) 0.823

SUA, serum uric acid.
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suggest that newer risk parameters that can be used in patients with
low CHA2DS2VASC score might be useful to detect patients with true
low risk.

Uric acid represents a marker of oxidative stress and inflammation,
but depending on the cellular environment, it may exert antioxidant
or pro-oxidant effects.4,14 Prior studies reported an association between
SUA level and stroke risk, indicating that stroke patients with hyperuri-
cemia had higher early-term mortality.7,15 Studies investigating the
association between SUA level and stroke risk reported controversial
results. In a study by Chao et al., patients with higher SUA levels
had higher stroke risk.2 Loffredo et al. conducted a study with 163 AF
patients, of whom 45 had paroxysmal AF, and showed that there was
no significant difference in terms of SUA level and ischemic stroke
history.16 In our cohort, which was composed entirely of paroxysmal
AF patients, we showed the independent association between SUA
level and stroke/transient ischemic attack.

Most of the thromboembolism cases observed in AF patients origi-
nate from left atrial appendegeal thrombus. It is widely accepted that
the presence of spontaneous echo contrast in the left atrium and de-
creased left atrial appendegeal velocity were associated with thrombus
formation in the left atrium and thromboembolic events.17,18 In an
experimental study, AF patients had 4.4 times higher XO enzymatic
activity in left atrial appendix when compared to a control group.19

Cellular damage caused by increased oxidative stress causes atrial
remodeling.20 Prior studies showed a correlation between the left atrial
diameter, which is accepted to be the conventional marker of atrial
structural remodeling, and SUA levels.21

In patients with AF, evidence that elevation of uric acid was asso-
ciated with the presence of SEC/thrombus and reduced functions of
left atrial appendage are available.22–24 In study conducted by Liao
et al., they reported that SUA value of 0.67 μmol/L and above associated
with presence of SEC in the left atrium in patients with atrial fibril-
lation.22 Also, in a study by Tang et al., it has been reported to associa-
tion with elevation of SUA and presence of thrombus in the left
atrium in patients with nonvalvular atrial fibrillation.23 Additionally,
in a study which followed 7601 patients with nonvalvular AF for three
years, it was reported that hyperuricemia is a significant risk factor for
stroke development by Chao et al.2 Letsas et al. showed an association
between high SUA levels and permanent AF, in addition to nonsignifi-
cant increase in SUA levels in paroxysmal AF group when compared
to controls. This difference between AF subgroups might in part be
explained by the structural nature of remodeling in permanent AF
as opposed to its electrical nature in paroxysmal form. Moreover, the
number of paroxysmal AF patients was low in this study, which might
explain the lack of significance between groups.21

Anticoagulant treatment started after the diagnosis of AF decreases
the risk of stroke by 40% as opposed to antiplatelet therapy alone.25

Therefore, recognizing AF patients with high stroke risk is important
to initiate maximal stroke preventive therapy. There are several papers
in the literature which reported paroxysmal AF patients developing
cerebral embolism despite low CHA2DS2VASC scores. Assessment of
SUA levelsmight be useful in those patients to predict the risk. Initiating
anticoagulant therapy in addition to XO inhibition with allopurinol
might decrease the risk of stroke among patients with hyperuricemia.
Limitations

The possible limitations of the present study include that it was
a single-center experience and included a small number of patients.
Furthermore, we could not obtain Holter ECG recordings in all patients
and we did not perform carotid artery Doppler investigation in all
patients. The use of diuretics for management of hypertension might
have affected SUA levels. Sincewe could not obtain data regarding num-
ber of attacks per year to determine AF load, we failed to demonstrate
the relationship between stroke risk and AF load.
Conclusion

Since the mortality and morbidity of stroke associated with AF is
high, recognizing paroxysmal AF patients with high stroke risk is
very important. Considering that it is an easy-to-use, cheap and
widely accessible measurement, SUA levels can be used to predict
thromboembolic risk in patients with paroxysmal AF in addition to
CHA2DS2VASC scores.
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