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INTRODUCTION:  Right  ventricular  (RV)  rupture  with  mediastinitis,  is a  very  rare  but  extremely  dangerous
(even  fatal)  complication,  following  CABG  surgery.
PRESENTATION  OF  CASE:  In  this  paper,  we  present  the case  of  a post-trauma  (after  fall)  RV  rupture  (without
mediastinitis)  in  a patient  who  had  undergone  cardiac  surgery  several  days  ago. The  cause  of  the rupture
proved  to  be  a broken  bone  piece  from  the  lower  sternal  edge.
DISCUSSION:  RV  rupture  post-operatively  caused  by  broken  bone  pieces  or bone  dislocation  may  occur
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through  two  mechanisms:  either  penetration  of  the  RV,  or through  the  “sandpaper  effect”.  In order  to
prevent  the  rupture,  we should  be able  to  recognize  patients  with  aggravating  factors  (age, weight)  and
choose  intra-operatively  a suitable  closure  technique.
CONCLUSION:  We  propose  that the  technique  that  could  prevent  such  ruptures  is the  Robicsek  technique.

© 2014  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
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access  article  under  t

. Introduction

Right ventricular (RV) rupture is a well-described and widely
ocumented complication, following endocarditis, trauma or

nfection,1–5 with high mortality rates, especially post-trauma
13–17%).6 The existence of a previous sternotomy, proves to be

 factor that increases the mortality (mostly due to pericardial
dhesions).6–8

. Case report

A 76-year-old overweight male was diagnosed with coronary
rtery disease (80% stenosis at the left main and two-vessel
isease). The chosen approach was surgical revascularisation
LIMA-LAD, SVG-OM1; Left internal mammary artery to left ante-
ior descending and saphenous vein graft to obtuse marginal) via

tandard sternotomy. The patient was stable post-operatively, and
is recovery was satisfying, with no complications reported, lead-

ng to his discharge, 6 days after the procedure.
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Two  weeks after his discharge, the patient visited our hospital
for his routine follow-up. At his arrival, he accidentally fell on the
floor, with the most impact stress being absorbed by his chest and
sternum. Post-fall management involved chest X-rays, laboratory
assessment and an ECG, with no findings. The only noted symptom,
by the patient, was  an exacerbating cough, with no blood in sputum.

In the next few hours, the patient became hemodynamically
unstable; signs of cardiac tamponade were observed, such as dis-
tended neck veins, indicating high CVP (central venous pressure),
low BP (blood pressure) and distant heart sounds, presenting typ-
ically as Beck’s triad. Chest X-ray repetition revealed widening of
the mediastinum. An ultrasound was  also performed and revealed
a huge pericardial effusion.

The patient was  immediately transferred to the operating room.
After sedation, re-opening of the existing sternotomy was required
in order to assess the situation and identify the causes of the
patient’s shock. Sternal click in the xiphoid process was also
observed.

Intra-operatively, we  were faced the following findings:
i. A pulsatile bleeding jet, through a tear on the right ventricle
(6–7 cm), caused by a detached sharp piece of sternum bone
(Fig. 1).
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Written informed consent was  obtained from the patient’s next
of kin for publication of this case report and case series and accom-
panying images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal on request.

Author contributions
Fig. 1. Sternum bone found penetrating the heart.

ii. The piece’s origin, was obviously the lower sternal edge, adding
lacerations during its course to finally spearing the RV.

ii. The tear was 0.5 cm close to the LAD and the LIMA, and the
fact that it was parallel to them (although not having damaged
them), made the repair extremely difficult to be achieved.

Although the bone fragment was removed, initial attempts for
ear restoration without CPB were unsuccessful, due to the friability
f tissues and the site of rupture. CPB was initiated and a repair
ith a pericardial patch and CABG distally of the rupture with a

ein graft were decided. However, due to the friability and damage
f the surrounding tissues, it was ultimately impossible to repair
he rupture.

Finally, despite our surgical efforts to repair the tear and the
eam’s efforts to maintain hemodynamic stability, the bleeding was
uch, that led to the most unfavorable outcome.

. Discussion

Cardiac bleeding after a tear at the heart muscle, following a
lunt trauma is a rare but severe condition, usually associated
ith high mortality. Age and body weight prove to be aggravat-

ng factors.9 Aged patients are more prone to osteoporosis or lower
one density, making bone fractures easy to occur and difficult to
end. Overweight patients (with previous sternotomy) carry an

xtra risk as the integrity of the skin and subcutaneous tissues could
reclude extensive sternal bone movements making mechanical RV
rosion unlikely. In such cases, extra care must be advised in order
o avoid accidents, which may  cause wound disruption, leading to
noperable cases.

A right ventricular rupture is very difficult to successfully oper-
te on, as proven in several cases.2 When the rupture is also
haracterized by several abrasions, the complexity of the damage
aused, has proven fatal. The case is strengthened when the patient
as recently undergone cardiac surgery as the sternum may  have
ecome tender and thereby more prone to damage, leaving the
eart more exposed. An important aspect that should be taken into
onsideration is the “sandpaper” effect, where the actual damage
o the heart muscle is not caused by penetration of the bone piece,
ut damage and inflammation due to the extensive movements of
he free bone piece.10

As far as prevention is concerned, we are led to the assumption
hat the method of sternal closure in such cases should be chosen

ery carefully. The use of more wires (>9), has better outcomes in
atients with pre-operative factors, such as diabetes mellitus, renal

nsufficiency and chronic obstructive pulmonary disease.11 Litera-
ure also indicates that aged and overweight patients have better
PEN  ACCESS
rgery Case Reports 5 (2014) 703–705

outcomes, and should, eventually, be managed with the Robicsek
technique, in order to avoid wound disruption.12

The gold standard of sternotomy closure technique is the
integrity of the sternum. Nevertheless, this integrity depends on
static and dynamic elements in apposition: the holding power of
the sternal sutures and the compactness of the sternal body on one
side, and the strain exerted by the traction of the respiratory mus-
cles and also the intrathoracic pressure fluctuation, on the other.13

During the early postoperative period, an impact injury to the
sternum can produce traction forces that may  lead to wires cutting
the bone. The Robicsek weave technique ensures the integrity of
the reunited sternotomy, preventing fracture and detachment of
piece of the sternum because forces of the horizontal sternal wires
are acting on the vertical weave suture wires.

In our opinion, surgeons should more often perform the Robic-
sek technique, as it may  also act as a useful precaution for any future
traumas etc. According to this, we propose that the possibility of
a future trauma or patient groups more prone to injuries or falls,
should be considered as an indication for the Robicsek technique.

Splicing of the myocardium is more difficult to achieve in
patients who have recently undergone surgery than in cases of
patients with a healthy myocardium or who had undergone surgery
in the past. Should RV rupture occur a number of years post-
operation, it may  not cause tamponade, and the patient may be
saved by an operation to repair the damage.6–8 This is because peri-
cardial adhesions formed after a sternotomy, may prevent cardiac
hemorrhage and protect against cardiac tamponade.14

4. Conclusion

In conclusion, a minimal sternum trauma during the initial
post-operative period could cause dislocation of bone pieces and,
subsequently, laceration to the heart. The severity and the high
mortality of this complication, creates the need for prevention,
especially as far as the closure technique is concerned. The Robicsek
closure technique in certain patients could prove lifesaving.
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Key learning points

• Sternal trauma in recently operated-on patients with median sternotomy can lead to fatal consequences, through
sternal fracture.

• A rather common complication is the ventricular rupture, due to sternal fragments.
• The bone fragment can tear the ventricle, an effect described as “sandpaper effect”.
• The ventricular rupture, can be, promptly diagnosed when signs of cardiac tamponade are observed, and confirmed by

chest x-rays and echocardiogram.
• The Robicsek technique provides better integrity of the sternum and protects against such complications.

eferences

1. Niclauss L, Delay D, Stumpe F. Right ventricular rupture due to recurrent
mediastinal infection with a closed chest. Interact Cardiovasc Thorac Surg
2010;10:470–2.

2. Arbulu A, Gursel E, Camero LG, Asfaw I, Stephenson LW.  Spontaneous right
ventricular rupture after sternal dehiscence: a preventable complication? Eur
J  Cardiothorac Surg 1996;10:110–5.

3. Khoynezhad A, Abbas G, Palazzo RS, Graver LM.  Spontaneous right ventricular
disruption following treatment of sternal infection. Collective review. J Card Surg
2004;19:74–8.

4. Yellin A, Refaely Y, Paley M,  Simansky D. Major bleeding complicating deep
sternal infection after cardiac surgery. J Thorac Cardiovasc Surg 2003;125:554–8.

5. Cartier R, Diaz OS, Carrier M,  Leclerc Y, Castonguay Y, Leung TK. Right ventricular
rupture. A complication of postoperative mediastinitis. J Thorac Cardiovasc Surg
1993;106:1036–9.

8. Wilbring M,  Tugtekin SM,  Daubner D, Ouda A, Kappert U, Matschke K.  Protec-
tive effect of previous cardiac operation: survival of contained right ventricular
rupture. Ann Thorac Surg 2013;95(April (4)):1445–7.

9. Schimmer C, Sommer SP, Bensch M,  Bohrer T, Aleksic I, Leyh R. Sternal closure
techniques and postoperative sternal wound complications in elderly patients.
Eur J Cardiothorac Surg 2008;34(July (1)):132–8.

10. Arslan Y. Sandpaper effect of the sternum and drains. Interact Cardiovasc Thorac
Surg 2010;10(March (3)):472.

11. Kamiya H, Al-maisary SS, Akhyari P, Ruhparwar A, Kallenbach K, Lichtenberg
A,  et al. The number of wires for sternal closure has a significant influence
on  sternal complications in high-risk patients. Interact Cardiovasc Thorac Surg
2012;5(October (4)):665–70.

12. Schimmer C, Reents W,  Elert O. Primary closure of median sternotomy: a
survey of all German surgical heart centers and a review of the literature con-
cerning sternal closure technique. Thorac Cardiovasc Surg 2006;54(September
(6)):408–13.
6. Ch’ng S, Plunkett B, Hardikar A, Murton M.  Blunt cardiac rupture in the setting
of previous sternotomy. Ann Thorac Surg 2012;94(October (4)):1343–5.

7. Juvet T, Al-Khalifa A, Singh SK. Survival following traumatic ventricular rupture
and prolonged ambulance transport in a patient with previous coronary artery
bypass surgery. J Card Surg 2013;28(August (6)):684–6.

1

1

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
3. Robicsek F. Commentary. J Thorac Cardiovasc Surg 1999;117(June (6)):1150,
http://dx.doi.org/10.1016/S0022-5223(99)70252-7.

4.  Ota T, Bansal A, Toyoda Y. Successful conservative management of blunt right
ventricular rupture in a patient with prior cardiac surgery. Interact Cardiovasc
Thorac Surg 2011;13(December (6)):686–7.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0005
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0010
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0015
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0020
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0025
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0030
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0035
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0040
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0045
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0050
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0055
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0060
dx.doi.org/10.1016/S0022-5223(99)70252-7
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://refhub.elsevier.com/S2210-2612(14)00195-3/sbref0070
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Post-trauma “abrasive” right ventricular rupture without mediastinitis early post-CABG. Is the Robicsek closure technique ...
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Conflict of interest
	Funding
	Ethical approval
	Author contributions

	References

