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Introduction:  Recovery failures such as sternal dehiscence, sternal pain, sternal wound infections, osteomyelit and me-
diastinit can be seen after median sternotomy in coroner bypass surgery. In this study, two sternum band closure methods 
which we find more effective and secure than conventional sternal closure method, are compared.

Method: In this prospective study that compares two sternal band closure techniques, 114 patients are divided in two 
groups as Group A (n=54) and Group B (n=60). This research compares the results  for sternal dehiscence, sternal wound 
infections, sternal pain and mediastinit in these patient groups between December 2011 and July 2012.

Results: Out of the two, a meaningful recovery is achieved in Group A compared to Group B (p<0.05). No superficial 
woud infection, sternal dehiscence and mediastinit are found in patients of both band groups.

Conclusion: In this study, two different band closure techniques for sternotomy closure after the coroner bypass surgery 
are compared, and it is revealed that sternal pain index decreases meaningfully, compared to the other.

Key Words: Sternal band, sternal dehissence, sternotomy, pain index

Abstract

Kara K.A., Erk Z., Koçyiğit A., Gülmen Ş., Öcal A., Okutan H. Comparison between two sternum closing techniques by median sternoto-
my during open cardiac surgery EJCM 2017; 05 (3): 44-49. Doi: 10.15511/ejcm.17.00344.
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Introduction

Median sternotomy is the most frequently used in-
cision in patients of open cardiac surgery. Following 
open cardiac surgery by median sternotomy, sternum 
is closed by surgical steel wires as whole layer. Poten-
tial post-operative sternal instability definition is de-
hiscence of both sternal parts due to cutting of sternal 
cortical layers by sternum closing wires with inappro-
priate movements of patient. This may result in condi-
tions ranging from increased postoperative pain, ster-
nal wound infection and mediastinitis associated with 
higher morbidity and mortality, prolonged hospital stay 
and increased treatment cost.(1-4)

Sternal bands used in our study are reported to pre-
vent cutting of sternal cortex as tension on sternum is 
applied on larger and more balanced area, unlike to 
conventional sternal steel wires.(4-6)

The aim of this study to compare two different ster-
nal band closing methods combined by conventional 
sternal closing method and to report the results. 

Patients and Method

In our clinic, 114 patients (60 males, 54 females; 
mean age 65,095 years) underwent to open cardiac sur-
gery between December 2011 and July -2012 were pro-
spectively reviewed. Sternal closinmg was performed 
by Peninsula Sterna –Band® (L.L.C. Livonia MI. USA 
) was used in 54 patients consisting first group (group A) 
and by Ethicon Sternum Band (Norderstedt, Germany) 
used in 60 patients consisting second group (group B).

Patients with pre-operative renal insufficiency, left 
ventricle dysfunction, patients receiving anticoagu-
lants, those who have hemorrhagic disorder and those 
who received postoperative over two drains, were not 
included in the study. Preoperative demographic prop-
erties of patients are shown in Table 1. 

Anesthetic medication and prophylaxis were identi-
cal in both groups. Following standard sterilization, op-
erating area was covered by ioban 2 drape (3M Health 
Care, St Paul, MN, USA). Following median sternoto-
my, antegrade cold blood cardioplegia with intervals of 

45Research Article

Group  A B p value 

Patient number 54 60 NS

Age (Years) 64.96 ±  9.88 65.23 ±  10.11 NS

Weight (kg) 75.16  ± 12. 78.1 ± 17.48 NS

Height (cm)                   165.00 ± 8.4 166.45 ± 9.25 NS

BMI             27.59 ± 3.98 28.12 ± 5.35 NS

COPD                                              21 (% 38.9) 28 ( % 46.7) NS

DM          20 (% 37.0) 27 ( % 45) NS

Obesity ( BMI > 30) 25 (% 46.3 ) 23 ( % 38.3) NS

Osteoporosis 3 (% 5.6 ) 9 ( % 15 ) NS

Smaller Sternum 7 ( % 13 ) 6 ( % 10) NS

COPD: Chronic obstructive pulmonary disease; DM: Diabetes mellitus; BMI: Body mass index; NS: Non-significant. 

Table 1. Preoperative demographic properties.
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20 minutes and continuous retrograde blood cardiople-
gia were used with standard cardiopulmonary bypass. 

Retrosternal two sternal bands at intercostal spaces 
3 and 4 and four standard 5/0 steel wires at intercostal 
spaces 1- 2- 5 and 6 were placed for sternal closing 
in Group A. In Group B, retrosternal sternal band at 
intercostal spaces 3 and five standard 5/0 steel wires 
at intercostal spaces 1- 2- 4-5 and 6 were placed. Then 
cutaneous and subcutaneous tissues were closed stand-
ardly. Following post-operative hemodynamic stability, 
all patients were ex-tubed at hour 4 to 6 and pain in-
dex scoring was obtained following mobilization dur-
ing post-operative intensive unit care. Pain index was 
obtained by using pain scoring method Visual Ana-
logue Scale (VAS) to evaluate the effect of both bands 
on post-operative pain. Patients were verbally asked to 

rate the presence, frequency and severity of pain on the 
sternum by a scale of 1 to 10. Pain index scoring was 
calculated by multiplying post-operative pain frequen-
cy by pain severity.

Statistical analysis was performed by SPSS 15.0 
version for Windows (SPSS Inc., Chicago, Illınois, 
USA) software. T-Test, Pearson Chi-Square test and 
Mann-Whitney test were used for data analysis. Statis-
tical data was expressed as mean ± standard deviation 
and significance was considered as p < 0.05. 

The study was approved by Süleyman Demirel Uni-
versity Faculty of Medicine Scientific Study Projects 
Consulting Coordinating Board by project number 
B.30.2.SDU.0.20.05.07-507/5077 on 27.12.2011 and 
board decision no. 27/6.

Results

Pre-operative demographics were not statistically 
significantly different between two groups (Table 1). 
Surgery type of operated patients is shown on Table 2. 
When peri- and post-operative variables were evaluat-
ed, there was no statistical difference in respect of car-
diopulmonary bypass time (CPB), aortic cross clamp 
time (ACC), DR drainage amount, the amount of blood 
utilized, administration of inotropes, drain removal 

Group A Group B

On pump CABG 45 52

Valve  +  CABG 3 2

Off- pump CABG 6 3

CABG: Coronary artery bypass graft  

Table 2.

Group A ( n=54) Group B ( n= 60)   P

CPB 100.1 ±26 103.5 ± 30.2 NS

ACC 60.8 ± 10.2 63.6 ± 7.0 NS

Total drain (ml) 850 ± 330.5 800 ± 310.2 NS

Drain removal (hour)                   44 ±4.1 43 ± 4.08 NS

Superficial wound infection           - - -

Mediastinitis                                              - - -

Dehiscence          2 1 NS

Discharge time (days) 7 7 NS

Pain index 6 ( min 1- max 48) 4.00 (min.1 – max 63) p=0.011, P <0.05

Pain index: Pain severity x Pain frequency

Table 3.

Kara K.A., Erk Z., Koçyiğit A., Gülmen Ş., Öcal A., Okutan H. Comparison between two sternum closing techniques by median sternoto-
my during open cardiac surgery EJCM 2017; 05 (3): 44-49. Doi: 10.15511/ejcm.17.00344.
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time, superficial wound infection, mediastinitis, dehis-
cence and discharge time ( p ˃ 0.05), (Table 3).

Mean pain index was 6.00 (min 1 – max 48 ) and  
4.00 (min 1 – max 63) in Group A and Group B, respec-
tively. Statistically significant difference was found be-
tween two groups in respect of pain index (p = 0.011). 

Discussion

Complete closing of sternum following median ster-
notomy during open cardiac surgery, is a critical point 
in prevention of postoperative complications due to 
sternotomy. These complications include mainly de-
hiscence as well as a broad range of conditions such 
as pain, superficial wound infection and mediastinitis. 
Currently several sternal closing methods were de-
scribed to prevent these complications.(4) Therefore, in 
our study we compared two different sternal bands used 
for sternal closing.

In patients with sternotomy, sternal dehiscence is the 
most frequent complication and the rate is 0.3% to 5%. 
This is a mechanical problem associated with certain 
factors such as lack of attention of patient to protect the 
sternum post-operatively, COPD, obesity, osteoporosis, 
use of bilateral mammarian arteries, renal insufficiency, 
administration of steroids and re-operation.(4) The in-
cidence of sternal wound infection is 0.4-5% and it is 
closely associated with dehiscence.(10)

Closing of sternum is an important factor for ster-
nal dehiscence. During sternal closing done by con-
ventional approach using steel wires 5/0, bone cortex 
erosion, fracture and consequently sternal dehiscence 
can occur due to compression of steel wires. Sternal 
dehiscence may lead to respiratory dysfunction, in-
fection, increased pain and re-exploration.(16) Use of 
sternal band, especially retrosternal application at 
intercostal space 3 and 4 to transversely surrounding 
whole sternum, is the most important mechanism to 
reduce development of sternal dehiscence with its 6 
times larger surface than steel wires and thus provid-
ing equal loading on sternum. In our study, sternal 
dehiscence and sternal wound infection were not de-
tected in both groups.  

Postoperative pain is an acute pain gradually reduc-
ing by tissue healing accompanied also by inflammato-
ry process.(6) Indeed, acute pain is a complex sensation 
besides its simple perceptional character. Difference 
in pain perception may be due to central process, fear, 
anxiety, depression and previous experience on pain 
perception. Certain patients may not describe the pain 
due to their higher pain tolerance or their introvert 
pain handling methods. Difference in pain perception 
of patients may be also due to post-operative analge-
sic administration methods. However, 30% of surgery 
patients don’t require postoperative analgesics.(7) In a 
prospective clinical study, localization, distribution 

Figure 1. Figure 2.
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and severity of postoperative pain were evaluated in 
consecutive 200 patients with cardiac surgery by me-
dian sternotomy.(8) Investigators determined the high-
est pain intensity on day 1 and lowest intensity on day 
3. Although pain distribution was not different during 
post-operative period, there was difference in its locali-
zation.(9,15) Another factor affecting the pain severity is 
the age of patient. Young patients reported more severe 

pain than patients over 60 years.(8,11) 

Previous studies comparing sternal band and con-
ventional sternal closing also showed that usage of ster-
nal band was associated with decreased pain and this 
was explained by reduced development of sternal de-
hiscence. However, in our study, we determined a dif-
ference between different methods of sternal bands in 
respect of pain development. When two groups of our 
study were compared, there was significant reduction in 
post-operative pain development in Group B compared 
to Group A. At this point, we consider that reduced 
compression of band method on a smaller bone cortex 
area only at intercostal space 3 in Group B compared 
to band method of Group A, could explain lower pain. 

However, we think that the limited number of stud-
ies on pain in cardiac surgery and multifactorial nature 
of pain are limitations of our study. Although our study 
is prospective and including low number of patients, 
we conclude that larger studies will provide more guid-
ance by including psychological and anatomic-physical 
parameters such as difference in physical load on bone 
structure by the material utilized.

Figure 3.
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       The success of endovascular treatments mostly depends on anatomical suitability. Secure neck and iliac landing zones 
are required to avoid of endoleaks. Common iliac artery aneurysms frequently extend to the iliac bifurcation and com-
plicates endovascular interventions. We report a hybrid operation of an abdominal bifurcation and extremely angulated 
iliac artery aneurysm that aneurysmatic segments involving both internal iliac arteries (IAA). We excluded the aneurysm 
by an uniiliac endovascular stent graft and contralateral IIA flow was supplied by retrograde filling from femoro-femoral 
bypass after ligation contralateral common iliac artery via retroperitoneal approach. It is important to consider alternative 
treatment modalities and in cases with extreme anatomic variations, to choose a hybrid endovascular approach may be 
the most feasible and less invasive.

Keywords: Endovascular treatments, hybrid operation, abdominal bifurcation, iliac artery aneurysm. 
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Introduction

Infrarenal abdominal aortic aneurysm and iliac ar-
tery aneurysm are seen mostly together. The success of 
endovascular treatments mostly depends on anatomi-
cal suitability. Secure neck and iliac landing zones are 
required to avoid of endoleaks. Common iliac artery 
aneurysms (CIA) frequently extend to the iliac bifur-
cation and complicate the endovascular interventions. 
The preservation of circulation of at least one internal 
iliac artery (IIA) is highly recommended.

Case

We report a hybrid operation of an abdominal bifur-
cation and extremely angulated iliac artery aneurysm 
that aneurysmatic segments involves both internal iliac 
arteries. A-71year old man was diagnosed incidentally 
aortoiliac aneurysm by routine urologic examination 
and referred to our clinic (Figure 1). We planned hy-
brid approach. Both common femoral arteries were 
explored and snared. The aneurysm is excluded by a 
aorto-uniiliac endovascular stent graft system (Endur-
ant II, MedtronicTM) that extending to the right exter-
nal iliac artery (EIA) and right IIA is closed with the 
extension graft. A femoro-femoral bypass is made with 

8 mm ringed PTFE graft to supply left lower extrem-
ity circulation (Figure 2, 3). Then we explored the left 
common aneurysmatic iliac artery by retroperitoneal 
approach with lateral oblique abdominal incision. We 
ligated the CIA with nylon tape to prevent the enlarge-
ment of aneurysmal sac of the left CIA. The flow to the 
left IIA was supplied by retrograde filling from femoro-
femoral bypass. Then we observed the decreased ten-
sion of the aneurysmal sac in left CIA also the left IIA 
pulse was palpated. No proximal, distal, or graft junc-
tion endoleaks occurred. The patient was discharged 
without trouble at postoperative fourth day.

Discussion

EVAR has become the firstline choice in abdominal 
aortic aneurysm repair. But there are some limitations 
to its use; hostile neck anatomy, hostile iliac anatomy 
(HIA) and aneurysmal enlargement involving bilateral 
internal iliac artery. Approximately 30% of patients 
treated by EVAR have ectatic or aneurysmal common 
iliac arteries not suitable for distal sealing zones. Bilat-
eral internal iliac artery occlusion during endovascular 
repair may lead significant morbidity, including gluteal 
claudication, erectile dysfunction, ischemia of the sig-
moid colon and perineum and spinal cord injury.(1,2,3)

51Case Report

Figure 1. Computed tomography angiography 3 dimentional reconstruction view, aortic aneurysm 
just prior to aortic bifurcation and extending to common iliac artery. Aneurysmatinc segment in-
volves bilateral internal iliac artery and hostile iliac arteries.
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In CIA aneurysms involving the IIA, there are some 
ways of preserving flow to IIA; Surgical revasculariza-
tion of IIA via retroperitoneal or retroinguinal insicion. 
An uncovered stent can extend the sealing zones, whilst 
maintaining complete preservation of pelvic circulation 
and offers support to the covered stent-graft.(4) Iliac 
side-branched graft (IBG) or sandwich technique can 
maintain pelvic perfusion. However, these adjunctive 
procedures increase the risk of endoleaks and they need 
to be applied by an experienced interventionist because 
of its technical difficulties.(5-8)

The presence of narrow iliac arteries (diameter <7 
mm), hemodynamic iliac stenosis or obstruction, severe 
or extensive calcifications (>50%iliac circumferential 
calcification), angulations (>90 degree), previous aor-
tailiac/femoral graft was defined as HIA.(5) HIA or pre-
vious surgical or endovascular graft greatly limits the 
endograft’s maneuverability.(9)

This case have an aortic aneurysm just prior to aor-
tic bifurcation and extending to CIA. The case is an 

example to hostile iliac artery because of severe iliac  
angulation and also it is complicated by aneurysmatic 
segment involving bilateral IIA ostium. The aneurysm 
is treated in combined fasion: endovascular and con-
vential surgery. We used this approach for two reasons. 
First, to prevent recurrent king or stenosis of the left 
iliac endograft system due to extreme angulation to the 
right side. Secondly, to preserve the blood supply of at 
least one of the internal iliac artery. 

We think that it is important to consider alternative 
treatment modalities and in cases with extreme anatom-
ic variations, to choose a hybrid endovascular approach 
may be the most feasible and less invasive.

Conclusion

Despite progress in endovascular therapy, large  
infrarenalble to use combined thoracic and abdomi-
nal stent graft as an alternative treatment modality 
when the patient is not suitable for standard EVAR 
and open surgery.

Case Report

Figure 2, 3. Insertion of uniiliac stent graft system.
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       Subclavian steal syndrome (SSS) is characterized by total occlusion of proximal part of subclavian artery result- 
ing with  retrograde flow of vertebral artery. The main risk factors in etiology are hypercholesterolemia and athero-
sclerosis. Congenital left subclavian artery stenosis and patent ductus arteriosus accompanying aortic coarctation, 
posttraumatic injuries, thromboembolism and arteritis are some of the rare factors causing SSS. SSS is usually an  
asymptomatic disease. However, the major symptoms are dizziness, claudication intermittent of upper extremity, head-
ache and paresthesia in distal part of upper extremities. We are presenting a 57-year-old  man  presenting with  a  
claudication intermittent on  the  left  arm,  paresthaesia  in  fingers,  dizziness  and  headache  for  a  three  year  time.  
After applying a computerized tomographic angiography, we observed that the left subclavian  artery  was  totally  oc-
cluded  at  the origin point. There  are  several  surgical  approaches  for  the  treatment  of  this  syndrome.   In  this  
case,  we  preferred  the  carotico-subclavian  bypass  technique  with  supraclavicular approach  due  to  its   low  rates  
of  mortality  and  morbidity,  and  high  rates  of  long  term  durability.

Key  words:  Graft,  carotid  artery,  subclavian  steal,  supraclavicular
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Introduction

Subclavian steal syndrome (SSS) is usually an 
asymptomatic disease characterized by total occlusion 
etiology of proximal part of subclavian artery.(1) SSS 
was first described in the early 20th century and many 
of researches have been made both in diagnosing and 
treating areas. It is well known that SSS is a conse-
quence of retrograde flow of vertebral artery follow-
ing the total occlusion of proximal part of subclavian 
artery.(2) The main risk factors in etiology are hypercho-
lesterolemia and atherosclerosis.(2-4) It is also possible 
to observe SSS due to congenital left subclavian artery 
stenosis and patent ductus arteriosus accompanying 
aortic coarctation.(5,6) Besides, posttraumatic injuries, 
thromboembolism and arteritis are some of the rare fac-
tors causing SSS.(1-3) 

SSS is usually an asymptomatic disease. However, 
the major symptoms are dizziness, claudication inter-
mittent of upper extremity, headache and paresthesia in 
distal part of upper extremities. SSS is often diagnosed 
incidentally by means of observing the retrograde flow 
of vertebral artery in colored doppler ultrasonography 
of carotid and vertebrobasillary arteries getting applied 
to the patients having dizziness and observing a gradi-
ent in tension arterial (TA) pressures between two up-
per extremities. 

Case Report

A 57-year-old male with a history of  claudication 
intermittent on left arm, paresthesia in dita, disseness 
and headache for three years applied to our department. 
Distal pulses were not palpable on the left upper ex-
tremity and TA was 130/80 mmHg on right arm and 
60/30 mmHg on left arm. On the computerized tomo-
graphic angiography (CTA), we observed that the first 
3 cm part of the subclavian artery begining from the 
aortic arcus origin was totally occluded.(Image 1)

Operation Technique

Invasive arterial monitorization was applied from 
right upper extremity. The patient was positioned as the 
head in hyperextension and the face looking to the op-
posite side, left shoulder was elevated and the upper 
extremities were pulled down.  An 8 cm left supracla-
vicular incision was applied, common carotid and sub-
clavian arteries were dissected gently and the proximal 
and distal parts were fixed with tapes. After systemic 
heparinization common carotid artery was clamped. 
Following arteriotomy the proximal segment of an 8 
mm PTFE graft was anastomosed to the artery. After 
declamping, subclavian artery was clamped and arteri-
otomy was applied. Distal segment of PTFE graft was 
anastomosed to the subclavian artery.(Image 2) After 
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Image 1. Preoperative Computerized Tomographic 
Angiography image

Image 2. Intraoperative image of the graft
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the operation on both sides of upper extremities distal 
pulses were palpable. The patient was discharged on 
the postoperative 6th day without any complication.

Discussion

Subclavian steal syndrome (SSS) is characterized 
by total occlusion of proximal part of subclavian ar-
tery resulting with retrograde flow of vertebral artery. 
The retrograde vertebral artery flow may cause variable 
symptoms like cerebellar ischaemia (dizziness, blu-
mia), cladication intermittent and paresthaesia on the 
upper extremity. 

There are different types of surgical techniques, al-
most all of which get a remarkable success in eliminat-
ing the symptoms, and surgery should be a treatment 
approach only in symptomatic patients. The first suc-
cessful transtorasic intervention for a subclavian artery 
obstruction was achieved by De Bakey et al in 1958.
(7) In 1964 Parrot described the carotico-subclavian 
artery bypass procedure.(8) Carotico-subclavian by-
pass, subclavio-subclavian bypass, axillo-subclavian 
bypass and subclavio-carotid transposition techniques 
are described as extra-anatomic procedures, and aorta-
subclavian bypass and endarterectomy are descired as 
anatomic procedures. Transthoracic incision techniques 
are not preferred anymore due to high mortality and 
morbidity rates.(9)

Percutaneous transluminal angioplasty and stenting 

(PTAS) are some of the treatment approaches as an al-
ternative to surgery. Especially PTAS have become the 
first option in SSS cases occuring as a result of vasculi-
tis or radiotherapy.(10) However, the long term durability 
of surgery is superior to PTAS.(11) 

Carotico-subclavian artery bypass technique is an 
extra-anatomic bypass process and has a low morbidity 
and mortality rates. Vogt et al, reported the mortality 
rate of intrathoracic techniques as 15% and of extra-
anatomic techniques as 0%, in 1982.(12) Saphenous and 
artificial grafts can be used for bypassing. However, 5 
year durability rates are reported as 95,2% for PTFE 
grafts, 83,9% for Dacron grafts and 64% for saphenous 
vein grafts.(13) In our case we preferred an 8 mm PTFE 
graft. 

In recent researches, carotico-subclavian artery by-
pass technique is described as a process having low 
mortality and morbidity, and long term survival rates.
(14,15) Normal carotid artery anatomy is a necessity for 
this technique, otherwise it is possible to cause a ca-
rotid artery steal syndrome.(16-18)

Conclusion

Extra-anatomic carotico-subclavian artery bypass 
technique is a relatively easy process in comparison to 
other techniques, and has better mortality and morbid-
ity rates , because of that we prefer and recommend this 
technique as a first option for patients having SSS.

Case Report
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Introduction:  The Paget–Schroetter syndrome or “effort thrombosis” is a deep venous thrombosis of subcla-
vian-axillar vein at the costoclavicular junction .  It affects predominately young and athletic people with an 
inherent anatomic variant at the costoclavicular junction that triggers the formation of a primary thrombosis. 
It is important to  identify this syn-drome in order to prevent further complications, such as  post-thrombotic 
syndrome, pulmonary embolism (PE), or even death. We present a clinical case in which a young professional 
basketball player  developed a  subclavian venous thrombosis and was managed with new oral anticoagulant. 

Keyword: Oral anticoagulants, effort thrombosis, Paget–Schroetter syndrome, sportsman

Kara K.A., Diliçıkık U., Sarıkaya B., Gülmen Ş Treatment of Paget-Schroetter syndrome with a new anticoagulant therapy in young 
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Case Report

We describe a case of a 17-year-old male, Turkish 
basketball player, who presented to the clinic  with one-
week course of left upper limb pain with swelling and 
mild erythema. There was no previous history of chest 
trauma and patient denied having fever. The patient 
had no known medical problems, no medications and 
no prior family history of hematologic-related diseases. 
On physical examination his blood pressure was 116/ 
88 mmHg, pulse rate 88/min, pulse oximetry showed 
94% on room air, temperature was 36.4°C. His lungs 
were clear on auscultation and his heart sounds were 
normal. Edema, tenderness and erythema were found 
over the left upper extremity, peripheral arterial pulses 
were clear with palpation and no motor or sensitive 
deficit was present. The patient had also Urschel’s sign, 
characterized by the dilation of veins that can be visible 
across the shoulder and upper arm.(1, 2)

An upper extremity venous Doppler ultrasound 
study was performed which confirmed the presence of 
a par-tially occlusive deep vein thrombosis in the left 

subclavian vein. HematologyInvestigations, includ-
ing complete blood count, coagulation studies, and 
renal function tests, yielded normal results. Work-up 
for thrombophilic disorders includ-ed homocysteine, 
protein C, antithrombin III, and anti-cardiolipin anti-
body levels which were all within the normal range.  In 
the ED, the patient was then placed on Pradaxa (dabi-
gatran) 150mg orally daily  

Discussion

Primary axillary-subclavian vein thrombosis, first 
described by Paget in 1875 and Schroetter in 1884, was 
named Paget-Schroetter syndrome (PSS) by Hughes in 
1948.(7) Upper extremity effort thrombosis accounts for 
approximately1–4% of all episodes of venous throm-
bosis.(2) PSS most often develops among young adults 
who work in occupations that require repeated arm 
movements which cause axillo-subclavian vein trauma 
and facilitate the development of deep vein thrombo-
sis (DVT).(8) Several sporting activities have been as-
sociated with axillary vein thrombosis, including ball 
games, racket games, and aquatic sports. Due to repeti-
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Figure 1. 
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tive extension and hyperabduction movements of the 
upper limb, this kind of thrombosis is known as effort 
thrombosis.(9) Hematologic, anatomic, and iatrogenic 
predisposing factors such as thrombophilia, thorasic 
outlet syndrome (TOS), and major vein catheterisa-
tion are typically underlying conditions.(10-13) Clinical 
features of PSS include sudden onset of pain, swelling, 
edema, and cyanosis of the upper limb. Collateral veins 
are evident around the shoulder and chest. The pain in-
creases with exercise and decreases with rest and eleva-
tion of the affected extremity.(14)

Two theories explain the initial process that gener-
ates the final event of thrombosis in the Paget-Schroet-
ter syndrome. The first one has been involved in a fre-
quent activity of the arm followed by the development 
of a hypertrophy in the anterior scalene muscle; this, 
leading to blood stasis and clot formation. 

Secondly, several descriptions suggest that second-
ary thrombosis begins with a structural compression 
(abnormalities in the thoracic outlet), which triggers a 
con-tinuous process of fibrosis and scaring in the ex-
ternal environment surrounding the subclavian vein, of 
an exchange of the collagen fibers from loose connec-
tive tissue to a dense collagen scar. These perpetuate 
the process of stasis and thrombosis.(3) 

The typical clinical presentation is a sudden onset 
pain, heaviness, blue-red discoloration and swelling 
of the upper affected arm. However, due to the mainly 
presentation in young athletic patients, the syndrome 
tends to be asymptomatic, or described by the patient as 
a simple muscular strain. In patients with intermittent 
obstruction, the symptoms will appear and disappear 
according to the process of obstruction. Occasionally, 
patients present the “Urschel’s sign”, characterized by 
the dilation of veins that can be visible across the shoul-
der and upper arm.(2)

The mainstream treatment of upper extremity throm-

bosis is based on the correction of the underlying defect 
and pre-vents future episodes. Currently, the gold stand-
ard in the management of this unusual thrombosis is the 
thrombolytic therapy. Catheter-directed thrombolysis 
has reported a successful of 62–82%, being higher in 
recent fresh clots (symp-toms <2–6 weeks) followed by 
a venoplasty if there is evidence of residual obstruction.
(2,4) Anticoagulation therapy reduces the overall mortal-
ity and morbidity associated with this syndrome. How-
ever, some studies demonstrate an increased risk of 
residual venous obstruction in 78% of cases managed 
only with anticoagulation.(4) Urschel et al. describes 
that only 29% of patients treated with anticoagulation 
reported a good or excellent outcome.(5) There was no 
evidence related to the use of new oral anticoagulants 
for the management of upper limb thrombosis. 

In cases of external compression by scaring and 
fibrosis the treatment needs a surgical decompression 
to avoid a subsequently rethrombosis.(6) The surgical 
procedure should be performing 1 or 2 month after the 
episode. 

Conclusion

In conclusion, early diagnosis and treatment of  the 
Paget–Schroetter syndrome  is critical for prevent-
ing potentially fatal complications such as pulmonary 
embolism. Prophylaxis is important for preventing re-
current thrombosis and for avoiding development of 
post-thrombotic syndrome. Paget–Schroetter syndrome 
should be considered a possible cause of painful swell-
ing of the upper limb, especially significant edema, blue 
discoloration, and dilatation of the superficial veins in 
the patient’s right upper limb in young, active patients 
who use their arms excessively.

In addition, there are few studies related with the use 
of new oral anticoagulants for medical management. In 
this case report, we use  one of the new oral antico-
agulants. Further clinical trials are needed to show the 
clinical benefits of this drug and prove an association.
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      Abdominal aort aneurysm is an asymptomatic and potentially lethal disease which its rupture  is an emergent situation. 
In many centers, patients presenting with ruptured abdominal aortic aneurysm (rAAA) are most often treated with open 
repair(OR). A 55-year-old male with acute abdominal pain admitted to our hospital. Computed tomography scan showed 
a rAAA. A sudden cardiac arrest occured. The patient  immediately transferred to catheter laboratory with cardiogenic 
shock table and endovascular treatment was performed. Then he was discharged in the postoperative 7th day.
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Introduction

Abdominal aort aneurysm is an asymptomatic and 
potentially lethal disease which its rupture  is an emer-
gent situation and has a fatality rate of 100% if un-
treated. Misdiagnosis causes delays for the treatment 
and it can be catastrophic.  Depending on the patient’s 
status during admission, the mortality ranges from 
20% to 70% even in treated patients.[1,2] In many cent-
ers, patients presenting with ruptured abdominal aor-
tic aneurysm (rAAA) are most often treated with open 
repair(OR). But in centers whom have a hybrid operat-
ing room as the surgeons’ comfort and confidence with 
the technique increases, ruptured endovascular aneu-
rysm repair (rEVAR) has become the preferred treat-
ment option. Furthermore, patients with rAAA who 
are transferred for a higher level of care have superior 
clinical outcomes when treated with rEVAR, compared 
with OR.[3] Herein, we aimed to demonstrate the feasi-
bility of emergent rEVAR in a patient with cardiogenic 
shock who underwent succesful resuscitations after 
three times caridac arrest.

Case Report

A 55-year-old male with acute abdominal pain was 
transferred to our emergency department and took un-
der evaluation of general surgery and urology clinics 
with suspicious of renal colic and ileus. At the presen-

tation, serum urea level was 80 mg/dl, creatinin level 
was 2.97 mg/dl and hemoglobin level was 7.5 g/dl. 
Computed tomography scan showed a rAAA extending 
from the caudal of superior mesenteric artery (SMA) 
to aortic bifurcation with a diameter of  8.53 cm. The 
aneurysmal sac included the right renal artery, but left 
renal artery could not be demonstrated (Figure 1). The 
measurements of the aneurysm is shown in Table 1. 
The level of the rupture is shown in Figure 2.

After computed tomographic assessment, a sudden 
cardiac arrest occured. The patient was entubated and 
an immediate resuscitation procedure was performed. 
Systolic blood pressure could be increased to 40 mmHg 
and caridac arrest repeated for 3 times. After the sys-
tolic blood pressure was secured around 50 mmHg, the 
patient  immediately transferred to catheter laboratory 
for endovascular repair. Bilateral surgical cutdown to 
the groin was performed. after positioning a 20 F sheat 
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Measured Area Milimeter
Proximal diameter of neck 30.3

Distal diameter of neck 28

Neck length 12

Max aneurysm diameter 85.3

Distal aorta diameter 22.5

SMA to distal aorta 142.4

Proximal diameter of RCI 13

Diameter of RCI 14.5

Distal diameter of RCI 18.2

Length of RCI 73.2

Total length from right (SMA to 
right internal iliac artery) 

215.7

Proximal diameter of LCI 12

LCI diameter  13.5

Distal diameter of LCI 16.9

Length of LCI 76.8

Total length from left (Infra renal 
level to left internal iliac artery

219.2

     Table 1. The measurements of the aneurysm.

Figure 1. 3D CT Image. Aneurysm extends from the 
distal of SMA and includes the renal arteries
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to left CFA (Sentrant Sheath, Medtronic), a uniiliac 
stent graft sized 32x14x102 mm was positioned (En-
durant® II uniiliac, Medtronic). SMA was preserved. 
After succesful positioning of the graft, a 16x20x156 
mm stent graft (Endurant® II, Medtronic) was used for 
the extension to the left iliac artery. Particular atten-
tion was paid to keep the left internal iliac artery open. 
During the procedure, cannulation of the contralateral 
limb was unable to be achieved because of the tortu-
ous aortoiliac course. Since the patient was unstable, 
the Endurant system was combined with Talent® Con-
verter stent-graft occluder (20mm, Medtronic, Inc.; 
Minneapolis, Minn) positioned to right common iliac 
artery via a 18.5 F introducer sheath. An aortography 
was made and a minimal leak from the overlap area 
was observed. Upon this, Reliant® (Medtronic, Inc.; 
Minneapolis, Minn) baloon catheter was used to ex-
pand the stent graft and reinforce the overlap zone.  
After the closure of the rAAA was confirmed.(Figure 
3) Additional left-to-right femorofemoral bypass with 
a 8mm Gore-Tex graft was performed. After succesful 
closure of the rAAA, the patient was taken to the inten-
sive care unit. Postprocedural hemoglobin was 9.8 g/
dl, serum creatinin level was 3.63 mg/dl. The patient 
was extubated 32 h after the procedure without neuro-

logic dysfunction. Renal failure was expected and the 
patient was consulted to the nephrology clinic for rou-
tine dialysis program. The patient was discharged in the 
postoperative 7th day.

Discussion

rAAA is a catastrophic condition and the role of rE-
VAR is still controversial due to the absence of well-
supported evidences. Mortality is higher after OR than 
EVAR according to retrospective studies[4-7] and con-
firmed by the Swedish Vascular Registry.[8] Further-
more, preoperative shock table and unstable status was 
found as a major factor predicting mortality rate.[9] Also 
many publications pointed out that the duration of in-
tensive care is shorter[10,11] and operative blood loss and/
or need for transfusion is lowerin rEVAR patients.[12,13] 
Our patient was followe up for 5 days in ICU and we 
only gave 2 units of erythrocyte suspension and 2 units 
of fresh frozen plasma during the operation. Since rE-
VAR allows the reduction of intraoperative blood loss 
and the elimination of the aortic clamping and fluid 
shifts/losses due to a large transperitoneal incision, we 
did not encountered with a cardiac complication. Af-
ter overlapping the stent grafts, we observed a type III 
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Figure 2. Computed-Tomography Scan. Level of rupture was seen.
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endoleak from the overlap zone then we fixed it by us-
ing a balloon catheter. We also placed an occluder to 
right common iliac artery to prevent a type II endoleak 
, as mentioned above. Immediate resuscitation in the 
emergency department, succesful management of a co-
matose and unstable patient both in the preoperative 

and postoperative period protected the patient to have a 
neurological complication.

Our first goal was to achieve a safe transfer to the 
intensive care unit and keep patient alive. Due to lack 
of every size and types of graft in our hospital and in-
ability to perform a contralateral limb cannulation we 
had to admit renal complications and ischemia risk of 
contralateral limb. Femorofemoral bypass surgery pre-
vented ischemic complications but renail failure was 
occured and the patient became dialysis dependent. 
On the other hand renal artery occlusion is also a well 
known complication of EVAR and it can occur by sev-
eral mechanism.[14-16]

In this case report we aimed to demonstrate the fea-
sibility of emergent rEVAR in a patient with cardio-
genic shock and help cardiovascular surgeons for the 
future. In a this kind of emergent status chosing the 
treatment modality (open surgery whether endovascu-
lar repair) is debatable. Our another goal was to enrich 
the literature about this kind of medical scenarios . 
Further studies and long-term results of endovascular 
procedures in patients with ruptured aort aneursym are 
still needed. 

Case Report

Figure 3. Angiographic Image. Succesful closure of 
the rAAA was seen.
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must agree to the secondary publication, which must reflect the 
same data and interpretation of the primary document. The primary 
reference must be cited in the secondary publication.
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Proper acknowledgment of the work of others must always be 
given. Authors should cite publications that have been influential in 
determining the nature of the reported work. Information obtained 
privately, as in conversation, correspondence, or discussion with 
third parties, must not be used or reported without explicit, written 
permission from the source. Information obtained in the course of 
confidential services, such as refereeing manuscripts or grant appli-
cations, must not be used without the explicit written permission of 
the author of the work involved in those services.

 
Fundamental errors in published works

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

Authorship of the paper

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

 
Changes to authorship

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

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

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

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

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

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

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

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

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

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

TYPES OF PAPERS 

Original Articles

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

 
The Introduction section of the manuscript should clearly state 

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

 
The Materials and Methods section should describe the study 

population and the study design, with adequate information on the 

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

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

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

 
The Discussion section of the study should emphasize the im-

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

 
The Conclusion should include the main conclusions based on 

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

 
Original articles excluding case reports and systematic reviews 

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

Short Reports

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

 
Reviews

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

Letters to Editor and Comments

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

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

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

 
International Reprots
 
Translations of important documents, declarations and guide-

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

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

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

 
Editorials
 
Editorials usually provide information about the editorial policy 

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

MANUSCRIPT FORMATTING

Manuscripts should be designed in the following order:

Title page
Abstract
Main text
References
Tables, figures and illustrations

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

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

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

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

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

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

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

 
References
 
References should be cited in consecutive numerical order as 

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

 
Journal names should be abbreviated as used in Index Medicus. 

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

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

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

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

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

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

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

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