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Case Report Open Access

Cardiac tamponade after pulmonary valvuloplasty for presumed pulmonary valvular
stenosis in a patient with double-chambered right ventricle: An unexpected diagnosis
during emergency surgery
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Double-chambered right ventricle (DCRV) is a rare cardiac congenital anomaly characterized by an obstruction of subinfundibular region
by abnormal muscle bands. Herein, we report a case with DCRV and cardiac tamponade requiring urgent surgery following pulmonary
valvuloplasty due to presumed pulmonary valvular stenosis. A 42-year-old female patient was admitted to cardiology department with
a complaint of dyspnea. The patient was diagnosed with pulmonary valvular stenosis by echocardiography and cardiac catheterization.
A maximum hemodynamic gradient of 110 mmHg was detected in the right ventricular outflow tract (RVOT). The patient required
emergency surgery due to the right atrial laceration and cardiac tamponade following an attempt for pulmonary valvuloplasty. Right
atrial injury was repaired by primary suturing and a longitudinal incision was made to the RVOT. A fibrotic, circular muscular ring in
the subinfundibular region was resected. Pressure tracings from the right ventricle and pulmonary arteries revealed resolution of pressure
gradient. Preoperative correct diagnosis of DCRV and associated pathologies increase the success of surgical procedures and may prevent

unexpected complications for both the surgeon and the patient.

Keywords: Cardiac tamponade; double-chambered right ventricle; pulmonary valvuloplasty.

Double-chambered right ventricle (DCRV) is a rare
congenital anomaly causing the right ventricular
outflow obstruction with a prevalence of 1-1.5% among
all congenital cardiac anomalies.'? It is characterized
by abnormal muscular bands in the subinfundibular
region which obstructs the outflow and separates the
right ventricle into two cavities, namely inflow and
outflow chambers. The abnormal muscular tissue
produces a pressure gradient between these chambers.
The majority of patients are diagnosed in childhood
and early adulthood with a preponderance below the
age 20.123

Although the natural history is still not clarified,
DCRV frequently accompanies ventricular septal
defect (VSD), causing the long-standing right
ventricular outflow obstruction.™ Although other
cardiac malformations often coexist with DCRYV,
an isolated DCRV is an extremely rare pathology.
Approximately 80% of the patients have membranous
VSD. Aneurysmatic pouching of the membranous
septum, known as membranous septum aneurysm
(MSA), may also develop. Hypertrophic muscular
bands within the right ventricle impede flow,
producing a pressure gradient. Thus, differential
diagnosis includes other causes of the right
ventricular outflow tract (RVOT) obstruction.
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If DCRV is not ruled out in a patient with
RVOT obstruction, the area between two chambers
surrounded by muscular bands may be mistakenly
identified as VSD during surgery and closure of
this area may prove fatal.

Herein, we report an adult case with DCRV
and RVOT obstruction, who underwent pulmonary
valvuloplasty due to presumed pulmonary valvular
stenosis and required emergency surgery due to cardiac
tamponade.

CASE REPORT

A 42-year-old female patient was admitted
to cardiology department with the complaints of
dyspnea, fatigue and chest pain. Physical examination
revealed a 4/6 systolic murmur in the mesocardiac
area. Electrocardiography demonstrated the right
ventricular hypertrophy voltage criteria. The patient
was diagnosed with pulmonary valvular stenosis by
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echocardiography and cardiac catheterization which
showed a maximum pulmonary artery pressure of
15 mmHg, right ventricular pressure of 125 mmHg
and a gradient of 110 mmHg between these chambers
(Figures 1a, b). The patient underwent pulmonary
valvuloplasty and cardiac tamponade ensued due to the
right atrial injury requiring emergency surgery.

Surgical procedure

Since the patient was hypotensive due to cardiac
tamponade, urgent median sternotomy was performed
under general anesthesia. A large hematoma was
observed around the heart within the pericardial
cavity. After debridement of hematoma, the source
of bleeding in the right atrial free wall was repaired
primarily using 4/0 prolene sutures. After aortic
and bicaval cannulation, cardiopulmonary bypass was
initiated under moderate hypothermia (28 °C). As we
obtained no information related to DCRV and due to
emergent nature of the procedure, we did not measure
the right atrial, right ventricle inlet, and pulmonary
artery pressures. Following cross-clamping, diastolic
arrest was achieved by cardioplegia. Right atriotomy
and a longitudinal incision of RVOT were performed.
No evidence of stenosis in the pulmonary valve was
observed. However, an abnormal muscular tissue
which divided the right ventricle into two chambers
was noticed. The right ventricle was inspected using
right atriotomy and right ventriculotomy (Figure 2a).

"
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With the diagnosis of double-chambered right
ventricle, abnormal hypertrophic and fibrotic bands
which aligned circularly were resected. Septum,
moderator band, papillary muscle of the tricuspid
valve were spared during resection. No additional
abnormalities including VSD were present.
Right atrium was closed primarily, whereas right
ventriculotomy was repaired with a pericardial patch
(Figure 2b). Cardiopulmonary bypass was ceased.
Pressure readings from the right ventricle dropped
to 30 mmHg in the proximal right ventricle from
125 mmHg and the gradient dropped to 12 mmHg
from 110 mmHg. Systemic arterial pressure was
110/70 mmHg at the end of the procedure.

The patient remained stable in the postoperative
period without any complications and was discharged
at the 10 postoperative day.

DISCUSSION

Lesions causing the right ventricular outflow
obstruction may be at valvular, supravalvular or
infundibular level. Infundibular obstructions are
further classified as high, medium and low. Moreover,
abnormal muscular bands of the right ventricle,
membranous septum aneurysm, accessory tricuspid
leaflet, Ebstein’s anomaly type C and D, hydatid cyst
of the infundibular septum, and neoplasms may cause

RVOT obstruction.

Figure 1. (a) Right anterior oblique right ventriculography showing a muscular band dividing the right ventricle into two

cavities and (b) typical double cavity view.
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ventriculotomy repaired with a pericardial patch.

Formerly, DCRV, a rare cause of RVOT
obstruction, was first described by Lucas et al. as a
pathology resulting from abnormal muscular bands in
the subinfundibular region. Moreover, they reported
that two patients were deceased after closure of the
defect with the suspicion of VSD.

This pathology includes two chambers: proximal
chamber has high pressure, whereas distal chamber
is below normal or normal. Pulmonary valve and
infundibulum are usually normal. Also, DCRV
should be differentiated from other forms of RVOT
obstructions: infundibular fibromuscular stenosis,
reactive crystal hypertrophy and tetralogy of Fallot
(TOF) may also cause subpulmonary pressure gradient.
These pathologies can be differentiated by decreased
trabeculations of the right ventricle. In addition,
Goor and LilleheiP! reported the following points
in differentiating DCRV and TOF: In TOF aorta is
dextropositioned and VSD is always below obstruction.
High septoparietal muscular bands, unlike abnormal
muscular bands, are in the infundibulum and these
bands do not cross the right ventricular cavity.l¥
Moreover, the conus is usually higher. In patients
with DCRV and VSD, aorta is normally placed, VSD
may not be below the level of obstruction, and it may
also be supracristal. Additionally, VSD in DCRV
is accompanied with abnormal muscular bands, and
these bands cross the right ventricular cavity. The
conus septum is normally placed.”!

Furthermore, DCRYV is usually accompanied with
several anomalies, the most common of which is
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Figure 2. After right ventricular incision, (a) muscular band dividing the right ventricle into two cavities is seen. (b) Right
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VSD.M However, an isolated DCRV is an extremely
rare pathology. In a series of 24 patients, Fellows et
al.l’! demonstrated 85% VSD and 8% membranous
septum aneurysm (MSA). In addition to VSD
(80-95%), pulmonary valve stenosis (33%), discrete
subaortic stenosis, coronary artery anomalies (single
coronary artery), double outlet right ventricle, and
TOF may be also seen in patients with DCRV.1¥ In a
study including patients undergoing surgery for VSD,
Simpson et al.”) found the frequency of DCRYV to be
10-11%.

McElhinney et all¥l reported that RVOT
obstruction may be progressive and symptomatic
in patients with DCRV. Thus, they suggested
surgical treatment in adult patients, in the event of
symptoms, coexisting pathologies, and patients with
severe obstruction, even if they were asymptomatic.
Similarly, our patient remained asymptomatic
following surgery.

DCRV is
echocardiography. Cardiac catheterization is the gold
standard to measure the proximal and distal chamber

The main diagnostic tool for

pressures and calculate the gradient. Hachiro et al.!
suggested four criteria for the diagnosis of DCRV:
systolic pressure gradient between the right ventricle
inflow and outflow tracts, subinfundibular high/low
obstruction and abnormal muscular bands in the right
ventriculography, lack of infundibular hypoplasia,
and direct visualization of intracardiac muscle bands
during surgery. Right ventriculography may not be

WWW.E’CVSi.Org



70

diagnostic in every patient. However, during surgical
exploration, DCRV is easily diagnosed. We believe
that misdiagnosis of pulmonary stenosis in our case is
due to an inexperience, and lack of information about
DCRY, an extremely rare cause of RVOT obstruction.
As a result, we could diagnose the patient correctly at
surgery.

In a series of 40 patients, Hachiro et al.!! reported
that they performed right atriotomy, combined
pulmonary arteriotomy, and most commonly right
ventriculotomy. During surgery, care must be given
to evaluate the tricuspid papillary muscles. Similarly,
we performed right atriotomy and a longitudinal
incision to RVOT. These two combined incisions
gave us an excellent view to excise abnormal muscular
tissues.

In long standing pulmonary stenosis, infundibular
hypertrophy usually develops. Therefore, even the
pulmonic valvular stenosis is certain both before
and after valvuloplasty procedure, gradient from
multiple places should be obtained routinely. If the
right ventricle, infundibular and pulmonary artery
pressures are measured, it can be seen that there
is no transvalvular gradient. On the other hand,
this type of measurement is essential, since the
procedure is sometimes successful, but the right
ventricle pressure can be high due to the infundibular
gradient. Furthermore, it should be emphasized that
routine right ventricular angiography is advised before
the valvuloplasty procedure. Angiographic appearance
of the lateral view of the right ventricle may help to
detect the exact location of stenosis. It may also give
information not only where you put the balloon, but
also function of the pulmonary valve.

In conclusion, correctly diagnosis of DCRV in
the preoperative stage and excluding other causes
of RVOT obstruction are of utmost importance. As
DCRV may cause difficulties in the evaluation and
surgery, special care on perioperative exploration
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and systematic direct pressure recording from each
chamber may be helpful in patients with VSD and
pulmonary valve stenosis. Successful detection of
DCRYV and associated pathologies may increase safety,
the success of the surgical procedure, and prevent
unexpected complications for both the patient and the
surgeon.
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