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The Gerbode defect is characterized by a perimembranous ventricular septal defect between the left ventricle 
and the right atrium. This intracardiac shunt is a congenital defect but may be iatrogenic after valve surgery 
or atrioventricular node ablation, may be the result of endocarditis or may be traumatic. It is really rarely 
encountered as sequelae of non-penetrating heart trauma, and their clinical manifestations may often be 
unrecognized in the multi-injured patient. However, they are serious complications, and their diagnostic 
approach is not always feasible. We hereby present a case of a young man with the left ventricle to the 
right atrium communication after blunt thoracic trauma due to a car accident and concomitant rupture of the 
thoracic aorta. We present also the case and the ways of treatment according to the international bibliography.
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from the left ventricle to the right atrium. In 
a patient with a perimembranous VSD and in 
addition a defect in the tricuspid valve, the 
shunt is from left ventricle to right ventricle, 
through the tricuspid valve into the right 
atrium. This is also referred to as an indirect 
left ventricular‑to‑right atrial shunt.[3,4] The 
first description of direct communication 
between the left ventricle and the right atrium 
was reported by Buhl in 1857. The first 
successful surgical closure of such a defect 
was first reported by Kirby (using hypothermia 

INTRODUCTION

The Gerbode defect is characterized by 
a perimembranous ventricular septal 
defect (VSD) between the left ventricle and 
the right atrium. It is a really rare defect 
representing <1% of the whole congenital 
cardiac defects.[1] Acquired cases have 
been described, most often due to infective 
endocarditis, but also secondary to valvular 
surgery, thoracic trauma, and ischemic heart 
disease. Frank Gerbode was the first surgeon 
to report a successful series of patients 
underwent on intervention for left ventricular 
to right atrium shunt in 1958.[2] Gerbode has 
described two types of the defect; type A 
and type B. In type A form, the concurrent 
presence of a perimembranous VSD plus the 
tricuspid valve defect are visible. The shunt 
starts from the left ventricle to the right 
ventricle and through the tricuspid valve 
into the right atrium. This is referred to as an 
indirect left ventricle to right atrium shunt. 
The type B form is characterized by a left 
ventricle to the right atrium shunt. Gerbode 
et al. described two routes for blood to travel 
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and inflow occlusion) at Hospital of the University of 
Pennsylvania in 1956. The first successful series of 
patients operated on with a left ventricular‑to‑right 
atrial shunt was reported by Frank Gerbode; surgeon 
at Stanford University.

We present a case of an adult man with a recent history 
of blunt thoracic trauma and concomitant traumatic 
Gerbode defect and aortic rupture. The best to our 
knowledge this is the first such case to be published.

CASE REPORT

A 26‑year‑old man with insignificant personal and 
family history, was admitted to hospital after suffering 
a car accident. On admission, he was fully awake and 
aware, with a Glasgow Coma Scale 15/15. He was 
slightly tachypneic; he had a heart rate of 110 beats/min 
and a blood pressure 80/50 mmHg. On auscultation, 
there was a decrease in vesicular breath sounds in 
the lower areas of the lung and a systolic murmur 3/6 
heard diffusely in the precordial. The electrocardiogram 
revealed incomplete right bundle branch block with left 
posterior hemiblock [Figure 1]. The white blood cell 
count reached 22,000/mm3 and the hemoglobin (Hg) was 
14.5 g/dl. The rest of the blood analysis did not show 
any abnormal values during the admission. The patient 
underwent computed tomography (CT) scan which 
displayed bilateral pleural effusions with compression 
atelectasis, fractures of the 3rd, 4th, and 5th right costal 

ribs, contusion in the right lung, and rupture of the 
aortic isthmus with the presence of pseudoaneurysm 
and mediastinal hematoma [Figure 2]. The abdominal 
CT scan was normal. The patient was transferred to 
the catheterization laboratory and aortography was 
performed which confirmed the CT findings. No 
other site of blood extravasation was found [Figure 3]. 
A stentgraft was inserted to the descending aorta, at 
the isthmus level [Figure 4]. Subsequently, he was 
admitted in the Intensive Care Unit (ICU) to receive 
close monitoring. He was hemodynamically stable 
at the time (heart rate 100 beats/min, blood pressure 
105/65 mmHg) and his arterial blood gases were 
7.42/30/132/22 on FiO2 60%. The oxygen saturation 
in blood drawn from the superior vena cava (ScvO2) 
was measured 60%. Due to this borderline value and 
the systolic murmur aforementioned, a transthoracic 
cardiac ultrasound was performed, which disclosed 
an abnormal blood flow between the left ventricle 
and the right atrium without any remarkable findings 
regarding the right chambers [Figure 5]. A traumatic 
rupture in the aortic root creating a shunt toward the 
right atrium was presumed. A right heart catheterization 
followed demonstrating O2 step‑up at right atrium level 
(Hg oxygen saturation in superior vena cava, right 
atrium, right ventricle, and pulmonary artery were 46%, 
80%, 85%, and 85% respectively) [Table 1]. This finding 
is equal of a left‑right communication. The patient 
displayed elevated hepatic liver enzymes. Aspartate 
aminotransferase 455 IU, alanine aminotransferase (ALT) 

Figure 1: The electrocardiogram revealed incomplete right bundle branch block with left posterior hemiblock
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543 IU, normal <40 IU), creatine phosphokinase (CPK) 
1388 (normal <190), CPK‑MB 71 (normal <18), 
troponin (hsTpn) 245 ng/ml (normal <14, grey zone 
14–56) [Figures 6‑8]. The elevation of the hepatic 
enzymes show that this defect is recent and traumatic 
and not congenital. We would like here explain the 
treatment strategy.

After the interventional establishment of intracardiac 
shunt, an operation was undertaken by the cardiac 
surgeons who sealed the shunt with the placement of 
a synthetic patch. The patient underwent on median 
sternotomy and the connection with the cardio‑pulmonary 
machine via a bicaval cannulation. Furthermore, a 
catheter for antegrade cardioplegia (blood‑cold) was 
placed in aortic root and the catheter for left ventricle 

venting was placed in the superior right pulmonary 
vein. A right atriotomy was performed after total 
cardiopulmonary bypass (CPB) establishement and 
the defect was immediately detected [Figure 9]. 
A pericardial patch was sutured in order to repair this 
shunt with horizontal mattress stiches [Figure 10]. Heart 
rhythm was stablished and a weaning from CPB was able 
without inotropic support. The patient was transferred 
to the ICU. He did not require any special anesthesiology 
treatment postoperatively. He had an uneventful 
postoperative course except his atrioventricular block 
which was treated with a permanent pace maker 
implantation. The left pleural effusion was treated before 
discharge through a chest tube insertion. The patient 
discharged after 28 days of hospitalization and during 
his follow–up, he is in optimal health status. His long 
hospital stay was due to delay of the correct diagnosis 
and due to multi‑injuries.

Figure 2: Computed tomography showing the rupture of the 
aortic isthmus (arrow) with the presence of pseudoaneurysm 
and mediastinal hematoma

Figure 3:	The	aortography	performed,	confirmed	the	computed	
tomography	findings

Figure 4: A stentgraft was inserted to the descending aorta, 
at the isthmus level

Figure 5: The transthoracic echo cardio performed show an 
abnormal	blood	flow	between	the	 left	ventricle	and	the	right	
atrium (arrow)
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According the international bibliography the Gerbode 
defect must be corrected in the way above described. 
In the era of endovascular surgery and interventional 
cardiology, a percutaneous closure may be applied. This 
is not yet an established treatment because only some 
case reports have been published.[5‑7]

DISCUSSION

Acquired left ventricular‑to‑right atrial communications 
are relatively uncommon complications, most often 
attributable to surgical procedures, trauma, endocarditis, 

Figure 10: A pericardial patch (arrow) was sutured in order to 
repair this shunt

Figure 9:	In	this	surgical	field	the	defect	was	detected	(arrow)

Table 1: Right heart catheterization results 

Figure 6: Diagram showing the alanine aminotransferase course Figure 7: Diagram showing the lactate dehydrogenase course

Figure 8: Diagram showing the aspartate aminotransferase 
course
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myocardial infarction or even endomyocardial biopsy.[8‑10] 
Most cases represent postoperative complications. Blunt 
chest trauma is scarcely reported in the literature as a 
cause for such an injury.[11‑13]

Usually myocardial contusion dominates the picture 
in nonpenetrating heart traumas although ventricular 
septal ruptures have been reported. Unfortunately, even 
in cases of intracardiac rupture the clinical presentation 
is nonspecific and can be underestimated in the context 
of more predominated injuries. The electrocardiogram 
shows findings that can be attributed to electrolyte 
disturbances, acid‑base imbalance, and hypoxia 
or hypovolaemia, which are all relatively common 
in thoracic injuries. Atrio‑ventricular conduction 
disturbances have been reported, although this was not 
the case in our patient.[14,15]

Though nondiagnostic, electrocardiographic findings 
can provoke a high degree of suspicion and initiate 
further evaluation by ultrasonography which can 
demonstrate a pathological flow and set the diagnosis. 
The echocardiographic study should be detailed to 
discriminate tricuspid regurgitation jet from the left 
ventricle to right atrium shunt. However, transthoracic 
examination may be flawed due to suboptimal 
visualization, especially in multi‑trauma patients and 
in that case transesophageal approach can be helpful, 
after the stenting procedure in case of aortic trauma.[16‑19] 
In selected cases contrast enhanced CT can be of 
diagnostic value.[20,21]

If the shunt is significant, hamodynamic deterioration 
may occur and this should prompt rapid surgical closure 
of the communication. According to the international 
bibliography the Gerbode defect must be corrected in 
the way above described.

In the era of endovascular surgery and interventional 
cardiology, a percutaneous closure may be applied.[5,6] 
It may be closed using the Amplatzer duct occluder.[7] 
In our case, the initial hamodynamic instability was 
attributed to the aortic trauma and after the stent 
was positioned, the patient indeed recovered from 
hypotension and shock. The intracardiac shunt was 
presumed mostly on the basis of the physical findings.

CONCLUSION

Nonpenetrating cardiac trauma can sometimes cause 
significant intracardiac damage leading to rupture of 

cardiac structures and producing pathological shunts. 
With respect to their size and location, these lesions 
can produce a variety of clinical features ranging from 
complete absence of symptoms to rapid hemodynamic 
deterioration and shock. After blunt trauma, one should 
always be alert for the presence of such complications 
and regular physical examination is necessary to detect 
new cardiac murmurs which will orientate further 
evaluation. Transthoracic ultrasound is a keystone 
examination but transesophageal views or CT may be 
needed in some cases.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Wasserman SM, Fann JI, Atwood JE, Burdon TA, Fadel BM. 
Acquired left ventricular‑right atrial communication: 
Gerbode‑type defect. Echocardiography 2002;19:67‑72.

2. Kelle AM, Young L, Kaushal S, Duffy CE, Anderson RH, 
Backer CL. The Gerbode Defect: A Ventriculo‑atrial 
Defect; 2013. Available from: http://ww.ctsnet.org/
sections/clinicalresources/congenital/article‑24.html. 
[Last accessed on 2013 Aug 03].

3. Tehrani F, Movahed MR. How to prevent echocardiographic 
misinterpretation of Gerbode type defect as pulmonary 
arterial hypertension. Eur J Echocardiogr 2007;8:494‑7.

4. Gerbode F, Hultgren H, Melrose D, Osborn J. Syndrome 
of left ventricular‑right atrial shunt; successful surgical 
repair of defect in five cases, with observation of 
bradycardia on closure. Ann Surg 1958;148:433‑46.

5. Dangol A, Bansal M, Al‑Khatib Y. Transcatheter closure of 
acquired left ventricle‑to‑right atrium shunt: First case 
report in an infant and review of the literature. Pediatr 
Cardiol 2013;34:1258‑60.

6. Sinisalo J, Sreeram N, Qureshi SA. Transcatheter closure 
of acquired left ventricle to right atrium shunts. Catheter 
Cardiovasc Interv 2013;82:E809‑14.

7. Lee SY, Song JY, Baek JS. Percutaneous closure of the 
acquired Gerbode shunt using the Amplatzer duct 
occluder in a 3‑month old patient. Korean Circ J 
2013;43:429‑31.

8. Katta S, Akosah K, Stambler B, Salter D, Guerraty A, 
Mohanty PK. Atrioventricular fistula: An unusual 
complication of endomyocardial biopsy in a heart 
transplant recipient. J Am Soc Echocardiogr 1994;7:405‑9.

9. Mohapatra S, Minhas HS, Virmani S, Mishra BB, 
Mukherjee K, Banerjee A. Acquired left atrial‑to‑right 
ventricular shunt with mitral valve incompetence: A rare 
sequela after repair of atrioventricular septal defect. Tex 
Heart Inst J 2009;36:69‑71.

10. Sinisalo JP, Sreeram N, Jokinen E, Qureshi SA. Acquired 
left ventricular‑right atrium shunts. Eur J Cardiothorac 
Surg 2011;39:500‑6.



Anninos, et al.: Traumatic Gerbode and aortic rupture in a multi-injured patient; a rare traumatic entity

Annals of Cardiac Anaesthesia  |  Jan-Mar-2016  |  Vol 19  |  Issue 1 187

11. Kreuzer E, Beyer J. Isolated left ventricular – Right 
atrial shunt after blunt chest trauma (author’s transl). 
Thoraxchir Vask Chir 1978;26:398‑401.

12. Sasaki N, Shimoyama M. Acquired supravalvar type of 
left ventricular to right atrial communication following 
non‑penetrating cardiac trauma caused by traffic 
accident. Heart 2003;89:341.

13. Alnashawati G, Yandam G, Huel JD, Termet H, Chuzel M. 
A case of left ventricle‑right atrium defect caused 
by nonpenetrating injury of the thorax. Ann Chir 
1990;44:98‑101.

14. Portet N, Riu B, Bounes V, Minville V, Fourcade O. Left 
ventricular‑right atrial communication with third‑degree 
atrioventricular block after thoracic trauma. J Emerg Med 
2012;43:e385‑8.

15. Venkatesh G, Lonn EM, Holder DA, Williams WG, Mulji A. 
Acquired left ventricular to right atrial communication 
and complete heart block following nonpenetrating 
cardiac trauma. Can J Cardiol 1996;12:349‑52.

16. Kaye P, O’Sullivan I. Myocardial contusion: Emergency 
investigation and diagnosis. Emerg Med J 2002;19:8‑10.

17. García‑Fernández MA, López‑Pérez JM, Pérez‑Castellano N, 
Quero LF, Virgós‑Lamela A, Otero‑Ferreiro A, et al. Role 
of transesophageal echocardiography in the assessment 
of patients with blunt chest trauma: Correlation of 
echocardiographic findings with the electrocardiogram 
and creatine kinase monoclonal antibody measurements. 
Am Heart J 1998;135:476‑81.

18. Taskesen T, Goldberg SL, Gill EA. Role of three‑dimensional 
echocardiography in management of acquired intracardiac 
shunts. Echocardiography 2014;31:E250‑3.

19. Leemasawat K, Kanjanavanit R, Phrommintikul A. 
The mirror image of Gerbode defect: Acquired right 
ventricular‑to‑left atrial communication. J Cardiovasc 
Med (Hagerstown) 2014. [Epub ahead of print].

20. Restrepo CS, Gutierrez FR, Marmol‑Velez JA, Ocazionez D, 
Martinez‑Jimenez S. Imaging patients with cardiac 
trauma. Radiographics 2012;32:633‑49.

21. Huguet M, Tobon‑Gomez C, Bijnens BH, Frangi AF, Petit M. 
Cardiac injuries in blunt chest trauma. J Cardiovasc Magn 
Reson 2009;11:35.


