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ABSTRACT 
 
Dextrocardia with situs inversus is a rare congenital disease. In the adult hood, its diagonsis via a 
rheumaticpolyvalvular disease is not frequent and its sutgical approach is not well codified. We report a case of a 
vietnamese of 47 years old to whom o mitral valve replacement (MVR) and an aortic and tricuspid vlavze repair were 
successfully performed. 
 
Keywords : Destrocardia, Situs inversus, Rheumatic heart disease (RHD) 
 
RESUME 
 
La destrocardie à un situs inversus est une cardiopathie congénitale rare. A l’âge adulte, sa révélation par une 
polyvalvulopathie rhumatismale est particulière et sa prise en charge mal codifiée. Nous rapportons un cas d’ubne 
vitenamienne de 47 ans, chez qui un remplacement valvulaire mitral, une valvulopathie aortique et une annuloplastie 
ont été réalisés avec succès. 
 
Mots-clés : Destrocardie, Situs inversus, Cardiopathies rhumatismales 
 
Introduction 
Rheumatic heart disease in children and adults 
remains a significant problem in Vietnam. The present 
case describes an unusual operation for acquired 
rheumatic heart disease in a patient with congenital 
situs inversus with dextrocardia, or mirror image 
dextrocardia. This is an underlying congenital 
visceroatrial situs condition  with no anatomical, 
functional, or clinical dysfunction relating to the 
congenital condition. Familiarity with the topographical 
features of the heart position warranted an alternative  
 

 
surgical approach, which will be highlighted and 
described. 
 
Clinical Case 
A 47 year old Vietnamese woman was referred to Viet 
Duc Hospital in Hanoi, Vietnam for further evaluation 
and treatment of congestive heart failure secondary to 
Rheumatic Heart Disease (RHD). The patient initially 
presented to Uong Bi Hospital (in Quang Ninh province 
– Vietnam) and National Heart Institute – Bach Mai 
Hospital in Hanoi with a one month history of 
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progressive fatigue, dyspnea at rest, and intermittent 
chest pain. Medications included digoxin, diuretic, 
potassium supplement, and no anticoagula
history was significant for bilateral ankle swelling at 12 
years of age from suspected rheumatic fever. Patient 
was subsequently treated intermittingly for 30 years for 
presumed RHD. Clinical examination at Viet Duc 
hospital revealed exertional dyspnea, blood pressure 
100/60 mm Hg, irregular pulse at 100 beats/minute, a 
right apical cardiac pulsation, a 3/6 systolic
with a diastolic rumble  along the right lower sternal 
border, and  radiation to the right axilla. There was 
bilateral pedal edema, bilateral cervical neck vein 
distension, and palpation/percussion of the liver edge 
2 cm below the left costal margin. 
 
The diagnostic evaluation included a chest 
roentgenogram (figure 1). This confirmed situs 
inversus with a left sided liver, dextrocardia, right aortic 
arch, and the stomach bubble on the right side. The 
cardiothoracic ratio (CT ratio) was 80%, the left atrium 
enlarged, and the lung fields congested. 
 

 
Figure 1 . PA upright CXR with cardiac apex to the right, gastric 
bubble on right, liver on left side, and a right aortic arch.

 
 
The ECG showed atrial fibrillation with a ventricular 
rate of 90 beats/minute (figure 2
echocardiogram (2 D ECHO) revealed left atrial 
enlargement (50 mm); Left ventricular end diastolic 
dimension (LVEDD) of 65mm.; dilated right ventricle; 
ejection fraction (EF) of 50%; and an increased 
pulmonary artery pressure (40mmHg).  
 

 

 
Figure 2 . Atrial fibrillation; Right axis with negative forces in 
I, AVL, and V4,5,6; and biventricular hypertrophy.
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. Atrial fibrillation; Right axis with negative forces in 
I, AVL, and V4,5,6; and biventricular hypertrophy. 

There was calcific mitral valve stenosis with a mitral 
valve area (MVA) of 1.2cm 2, 3 plus mitral valve 
insufficiency, calcific aortic valve 
gradient (AVG) of 30 mm Hg), 2 plus aortic valve 
regurgitation, and moderate tricuspid insufficiency 
(figure 3 a, b,c,d) .  
 

 

 
Figure 3 (a)(b) Short and long axis views. See text.

The clinical features and diagnostic tests were 
consistent with significant rheumatic mixed and 
multiple valve disease (NYHA Class III), and 
associated situs inversus with dextrocardia. Corrective 
open heart surgery was recommended. 
 
At operation a median sternotomy was performed. The 
topography of the heart revealed dextrocardia, with the 
anatomical right atrium and both vena cava on the left 
side (figure 4a,b).  
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Figure 4 (a)  Superior or cervical view from head of table. 
Anatomical  right atrial appendage, right atrium, right 
ventricle, and both superior and inferior vena cava are on the 
left side of the patient 
 

 
 

Figure 4 (b)  Closer view of dilated ascending aorta, and 
dilated anatomical right atrium and ventricle on the left side 

Bicaval venous and distal ascending aortic cannulation 
was performed from the patient’s left side (figure 5 ).  
 

 
 

Figure 5  Bilateral caval cannulation from the left side, and 
distal aortic cannulation of  right aortic arch. 

Employing hypothermic (28 degree centigrade) 
systemic cardiopulmonary bypass, aortic cross-
clamping, and cold blood cardioplegic arrest.  
A right atrial and transeptal approach to the mitral 
valve was performed,revealing a stenotic mitral valve 
with calcification and retraction of both anterior and 
posterior leaflets causing both regurgitation and 
stenosis.A mitral valve replacement with posterior 
leaflet preservation was performed with a mechanical 
valve (St-Jude # 31). Next, a transverse ascending 
aortotomy approach to the aortic valve was performed 
from the left side (figure 6 ).  
 

 
 
Figure 6 . Right transatrial and septal approach to both 
tricuspid and mitral valves from the left side 

 
The aortic valve was stenotic with calcified leaflets, 
consistent with rheumatic disease, characteristic in 
Vietnam). The aortic valve was replaced with a 
mechanical valve (St Jude # 21). The tricuspid valve 
was repaired with the De Vega procedure. There were 
no technical difficulties exposing the tricuspid, mitral, 
or aortic valves. At end of procedure, the heart 
reverted to sinus rhythm after the second electrical 
shock . 
The postoperative course was uneventful, without the 
need for inotropic drug support. The patient was 
extubated on the fourth postoperative day. The patient 
remained in normal sinus rhythm. At one year follow-
up the patient was NYHA Class I-II with decreased 
heart size (CT ratio) on CXR (figure 7 ).  
 

 
Figure 7 . Improved patient at one year clinical and 
diagnostic follow-up. 
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The follow-up 2D ECHO was improved: Left atrial 44 
mm; left ventricular end diastolic dimension (LVEDD) 
of 52mm; right ventricle 30mm; ejection fraction (EF) of 
58%; and pulmonary artery pressure 33mmHg.  
 
Discussion 
 
The prevalence of adolescent and adult CHD (ACHD) 
continues to increase worldwide in both the developed 
and developing countries (1). A growing number of this 
population will require surgical treatment (2). This 
group includes patients following previous palliative or 
corrective surgery, sequelae from previous surgery, 
patients with recognized or unrecognized ACHD 
without previous surgery, and patients with CHD 
requiring acquired heart disease operations. 
Guidelines have been published for the management 
of ACHD (3). Further guidelines have been published 
for the establishment of regional ACHD centers (4). 
The population range per center is recommended from 
1 per 3 million to 1 per 10 million for the USA and 
Canada (4). No similar data or guidelines exist for 
emerging economies or developing countries. 
Common clinical conditions in the ACHD group include 
cyanosis with secondary polycythemia, 
aortopulmonary collaterals, and varying degrees of 
myocardial dysfunction secondary to volume or 
pressure overload conditions (5). 
 
Vida et al. (2) reviewed 2,012 adult CHD (18 years of 
age) requiring surgical treatment in the European 
experience. There were 4 groups: (1) Those surviving 
to adulthood,  without previous cardiac surgery, and no 
irreversible heart or lung damage (75%); (2) 
Candidates for corrective surgery following previous 
palliative operation; (3) Patients with late complications 
or residual defects following previous surgery (23.1%); 
and (4) Patients requiring additional palliative surgery 
or heart transplantation (1.9%). Overall hospital 
mortality was 2%. Cyanosis, arrhythmias, and NYHA 
class III-IV were risk factors for mortality. Overall 
survival probability was 97% at 60 months, with 98.2% 
in the corrective group, 94.1% in the reoperation 
group, and 86.1% in the palliative group.  
Few case reports are reported for ACHD, and 
associated acquired cardiac disease. ACHD and 
acquired coronary artery disease (CAD) is the most 
common condition encountered(6-8). Associated 
acquired valve disease with ACHD is rarely reported 
(9). The most common combined operation is coronary 
artery bypass graft (CABG), and repair of a congenital 
atrial septal defect (ASD) (10). The ASD or Patent 
Foramen Ovale (PFO), when recognized 
preoperatively, is usually repaired at the time of CABG. 
There are other acquired diseases anatomically 
associated with ACHD. Examples include endocarditis 
of congenital defects ( eg.VSD, PDA, Coarctation),and 
Lutembacher’s syndrome. The latter is a syndrome of 
rheumatic mitral stenosis in association with a 
congenital ASD (11). Neither example will be 
discussed, wheras RHD, because it is more prevalent 
in emerging economies or developing countries like 
Vietnam, deserves further discussion. 

Of the 57,029 global mortality in 2002, cardiovascular 
disease (CVD) was the leading cause with 16,733 
deaths (12-17). This included 7,208,000 deaths from 
ischemic heart disease, and 327,000 deaths from 
rheumatic heart disease (RHD). In the 15-29 year old 
age group there were 48,062 deaths in 2000 from 
RHD. RHD has declined significantly in the developed 
countries, but remains a significant problem in the 
developing countries or emerging economies. The 
global prevalence of RHD is estimated at 15-19 million.  
The incidence of mixed and multiple valve disease is 
more common in RHD than other acquired disorders, 
including degenerative valve disease. Specific 
indications for surgery are more difficult to 
establish(18).  
 
The results of triple valve surgery for RHD continues to 
improve, especially in emerging economies or 
developing countries. Han et al. (19) from China, 
reported 871 patients from 1985-2005 with RHD 
undergoing triple valve surgery. The mean age was 
42. The 30 day hospital mortality was 8%. Risk factors 
for mortality included ascites, NYHA Class IV, and 
decreased LV function. Long term cardiac survival was 
75% at 5 years, and 63% at 10 years.Long term follow 
up remains difficult, as well as anticoagulation 
regulation. 
 
Cardiac malposition is the most common generic term 
used to describe the  
position of the cardiac apex in the right or left chest. 
The incidence of malpositions is 0.1-0.2/1,000 
population with equal male/female distribution.   
Historically, a number of confusing classifications and 
terms have been used (20-26). Figures (8,9,10,11)  
summarizes a contemporary classification scheme. 
Situs inversus with dextrocardia is more common in 
the adult population given the <5% incidence of 
associated congenital heart defects (Table 1) (23,24). 
 
Table1 . Incidence of Extra and Intracardiac Anomalies 
associated with Dextrocardia (Modified from (23,24) 
 

 
Situs Inversus with dextrocardia 
Normal heart 95% 
Congenital lesion  5% 
AV discordance  25% 
Corrected TGA 20% 
Complete TGA 30% 
DORV 30% 
PS/PA 50% 
VSD 60% 
Right aortic arch 80% 
Situs Solitus with dextrocardia 
Normal heart 5% 
Congenital lesion 95% 
AV discordance 50% 
Corrected TGA 50% 
Complete TGA 10% 
DORV 10% 
PS/PA 60% 
VSD 60% 
Right aortic arch 5% 
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Figure 9 Composite classification of the four basic types of 
situs. Heterotaxy is not elaborated. (RA-right atrium; RV-right 
ventricle; LA-left atrium; LV-left ventricle; S-stomach; L-liver; 
A-apex) (Modified from Elliott et al. Invest. Radiol 1966;1:17.) 

 
 

 
 
Kartagner’s syndrome is a rare condition in the adult 
that is characterized by situs inversus, chronic 
sinusitis, and bronchiectasis (27). This is a disease 
caused by a deficiency or inability of the pulmonary 
mucociliary clearance mechanism.  
 
Acquired conditions of malposition are unusual. 
Previous surgical pneumonectomy, bilobectomy, or 
thoracoplasty can cause mediastinal shifts with 
movement of the heart to the midline or opposite 
chest. In the adult, all acquired causes of dextrocardia 
must be ruled out. 
Heterotaxy syndromes or visceral heterotaxy are rare 
in adolescense or adults, since they are have a higher 
incidence of complex defects and eary lethality. Over 
79% of heterotaxy patients die within the first year. A 
contemporary definition has been proposed by Stella 
Van Praagh (28). 
 
“Visceral heterotaxy (from the Greek word heteros, 
meaning other, and taxis, meaning order) is a 
syndrome characterized by inconsistency of the situs 
of the situs of the thoracic and abdominal viscera and 
frequently by the preservation of the early embryonic 
symmetry of the liver and some of the systemic veins.” 
 
Further, this syndrome has a high incidence of 
congenital heart defects, and bilateral isomerism, i.e. 
right or left. Right sided isomerism is characterized by 
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a right bronchial and lobar pattern, and associated 
asplenia, whereas left sided isomerism includes a left 
bronchial and lobar pattern with polysplenia ( ). 
 
This syndrome has been further reviewed by 
Winberg(26). He classifies 3 forms of visceroatrial 
situs. Situs solitus is the normal or most common. 
Situs inversus with dextrocardia is the mirror image of 
situs solitus, as is the present case. Combinations of 
situs solitus and inversus are termed situs ambiguous 
or heterotaxy syndrome, since elements of both may 
be present, e.g. midline liver (figure 11 c). 
 
Contemporary results with complex operations of 
heterotaxy patients have been reviewed by Rubin(29), 
and Gilljam (30). 
 
In summary, the present report highlights the high 
incidence of RHD, the growing incidence of ACHD, 
and the specifics of situs topography. The unusual 
surgical approach to this combined condition is 
described. 
 
References 
1.Webb CL , Jenkins KJ , Karpawich PP , et al.  
Collaborative care for adults with congenital heart 
disease. Circulation 2002;105:2318-2323.  
2.Vida VL , Berggren H , Brawn WJ , et al . Risk of 
surgery for congenital heart disease in the adult: A 
multicentered European study. Ann Thorac Surg 
2007;83:161-168. 
3.Warnes CA , Williams RG, Bashore TM, et al. 
ACC/AHA 2008 guidelines for the management of 
adults with congenital heart disease: Executive 
summary. Circulation 2008;118:2395-2451. 
4.Marelli AJ , Therrien J , Mackie AS, Ionescu-Ittu R , 
Pilote L . Planning the specialized care of adult 
congenital heart disease patients: from numbers to 
guidelines; an epidemiological approach. Am Heart J 
2009;157:1-8.  
5. Hillman ND , Mavroudis C, Backer CL. Adult 
Congenital Heart Disease. In: Mavroudis C, Backer 
CL. Editors. Pediatric Cardiac Surgery 3rd ed.  Mosby. 
Philadelphia, PA. 2003. P. 818-847.  
6.Hynes KM , Gau GT, Titus JL . Coronary heart 
disease in situs inversus totalis. Am J Cardio 
1973;31:666-669.  
7.Mesa JM , Aroca A , Frutos A , Centeno J , Silvestre 
J, Baset F . Situs inversus and myocardial 
revascularization: Case Report. J Cardiovasc Surg 
1995;36:571-572.  
8.Erdil N , Cetin L , Sener E , Demirkilic U , Sag C. 
Situs inversus and coronary artery disease. Asian 
Cardiovasc Thorac Ann 2002;10:53-54. 
9.Guhathakurta S , Kurian VM , Manmohan , Cherian 
KM. Mitral valve reoperation through the left atrial 
appendage in a patient with mesocardia. Tex Heart 
Inst J 2004;31:316-318.  
10.Sukernik MR , Mets B , Kachulis B , Oz MC, 
Bennett-Guerrero E . The impact of newly diagnosed 
patent foramen ovale in patients undergoing off-pump 
coronary artery bypass grafting: Case series of 11 
patients. Anesth Analg 2002;95:1142-1146. 

11.Anwar AM , Nosir YFM , Ajam A , et al . Partial 
anomalous pulmonary venous conection associated 
with Lutembacher’s syndrome. Echocardiography 
2008;25:436-439. 
12.2007 Children’s Heart Link Global Report : Linked 
by a common purpose: Global efforts for improving 
pediatric heart health. 2007; p.30-
40.http://www.childrensheartlink.org/docs/Global%20R
eport%205-17.pdf 
13.Brice EAW , Commerford PJ . Rheumatic heart 
disease: prevention and acute treatment. In: Cairns 
JA, Camm AJ, Fallen EL, Gersh BJ. Editors. Evidence 
Based Cardiology 2nd ed . BMJ books, London, UK. 
2003. P. 751-757. 
14.Gaziano TA , Reddy KS , Paccaud F , Horton S , 
Chaturvedi V . Cardiovascular Disease. In: Jamison 
DT, Breman JG, Measham AR, et al. editors. Disease 
Control Priorities in Developing Countries 2nd ed. The 
International Bank for Reconstruction and 
Development/ The World Bank. Washington DC. 2006. 
P. 645-662. 
15.World Health Organization (WHO). 2001. 
Rheumatic fever and Rheumatic Heart Disease: 
report of a WHO Study Group. Geneva , (Technical 
Report Series , No.923). 
16.Carapetis JR , Steer AC , Mulholland EK , Weber 
M. The global burden of group A streptococcal 
diseases. Lancet Infec Dis 2005;5:685-694. 
17.The World Health Report 2004 . Annex table 2. 
Deaths by cause, sex, and mortality stratum in WHO 
regions, estimates.for 
2002.www.who.int/whr/2004/annex/topic/en/annex_2_
en.pdf. Accessed March 19,2009. 
18.The Task Force on the Management of Valvular 
Heart Disease of the European Society of 
Cardiology . Guidelines on the management of 
valvular heart disease. European Heart J 2007;28:230-
268. Wilkinson JL, Acerete F. Terminological pitfalls in 
congenital heart disease. British Heart J 
1973;35:1166-1177. 
19.Han QQ, Xu ZH, Zhang BR, Zou LJ, Hao JH, 
Huang SD . Primary triple valve surgery for advanced 
rheumatic heart disease in mainland China: a single 
center experience with 871 clinical cases. Eur J 
Cardiothorac Surg 2007;31:845-850. 
20.Squarcia U, Ritter DG, Kincaid OW . Dextrocardia: 
Angiographic study and classification. Am J Cardio 
1973;32:965-977. 
21.Stanger P, Rudolph AM, Edwards JE . Cardiac 
Malpositions: An overview based on study of sixty-five 
necroscopy specimens. Circulation 1977;56:159-172. 
22.Rao PS. Dextrocardia : Systematic approach to 
differential diagnosis. Am Heart J. 1981;102:389-403. 
Am Heart J 1981;102:389-403. 
23.Gutgesell HP . Cardiac malposition and heterotaxy. 
In: Oski FA et al. editors. Principles and Practice of 
Pediatrics 2nd ed. JB Lippincott Co. Philadelphia. 1994. 
P. 1549-1551. 
24.Gutgesell HP . Cardiac malposition and heterotaxy. 
In: Garson A, Bricker JT, Fisher DJ, Neish SR editors. 
The Science and Practice of Pediatric Cardiology 2nd . 
Williams and Wilkins . Philadelphia. 1998. P. 1539-
1561. 



68 

 

Afr. Chir. Thor. Cardiovasc. 62 2010;5(2):62-68 

25.Huhta JC . Echocardiography and noninvasive 
diagnosis. In: Fuhrman BP, Zimmerman J. editors. 
Pediatric Critical Care 3rd ed. Mosby/Elsevier. 2006. P. 
274-275. 
26.Weinberg PM . Anatomy and classification of 
congenital heart disease. In: Kaiser LR, Kron IL, Spray 
TL, editors. Mastery of Cardiothoracic Surgery 2nd ed. 
Lippincott Williams and Wilkins. Philadelphia. 2007. P. 
639-650. 
27.Van Praagh S, Geva T, Friedberg DZ, et al.  Aortic 
outflow obstruction in visceral heterotaxy: A study 
based on twenty postmortem cases. Am Heart J 
1997;133:558-569.  

28.Rubino M, VanPraagh S, Kadoba K, Pessotto R, 
VanPragh R . Systemic and pulmonary venous 
connections in visceral heterotaxy qith asplenia. J 
Thorac Cardiovasc Surg 1995;110:641-650.27.  
 
29.Gilljam T, McCrindle BW, Williams WG, Freedom 
RM. Outcomes of left atrial isomerism over a 28-year 
period at a single institution. J Am Coll Cardiol 
2000;36:908-916. 
 
 

 

 


