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Abstract:

The quadricuspid aortic valve (QAV) is an exceedingly rare congenital cardiac anomaly; often isolated, sometimes
associated with other heart diseases. In many cases, the transthoracic approach is suitable for the diagnosis but,
transesophageal echocardiography (TEE) is a tool for the accurate assessment of the valve anatomy. Clinical
manifestations of patients with a QAV depend on the functional status of the QAV anFd the associated disorders.
We present a one- year- old, 10 kg female child, who was diagnosed on TTE as Ostium secundum atrial septal defect
(OS- ASD) with bidirectional shunt, supra- valvular pulmonary stenosis (PS) with a peak gradient of 120 mmHg,
severe tricuspid regurgitation (TR) and Right ventricular (RV) dysfunction. However, in addition to the TTE
findings, TEE examination performed while the baby was undergoing intracardiac repair, also incidentally detected
the normally functioning QAV characterized by four cusps of equal size.
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Introduction:

The quadricuspid aortic valve (QAV) is one of the rare congenital cardiac
anomalies with an incidence of 0.00028-0.00033% in autopsy series,
0.0059-0.0065% for patients undergoing TTE assessment and 0.05-1%
for those undergoing aortic valve replacements for aortic regurgitation
(AR) [1]. It frequently appears as an isolated congenital anomaly, but may
also be associated with other malformations like; coronary anomalies,
coronary artery abnormalities, ventricular septal defect, patent ductus
arteriosus, pulmonary stenosis, ruptured sinus of valsalva, complete heart
block, hypertrophic cardiomyopathy and Ehlers—Danlos syndrome.[2]
We also incidentally detected the normally functioning QAV
characterized by four cusps of equal size in a one- year- old, female child,
on perioperative TEE examination performed during cardiac correction
surgery for OS -ASD, supravalvular PS, severe TR and RV dysfunction.

Case Report:

A 2 years old, 10kg, female child presented with bluish discolouration on
crying since one and a half months of age. TTE revealed a large OS-ASD
with bidirectional shunt, supravalvular and infundibular PS with peak

Auctores Publishing LLC — Volume 5(6)-043 www.auctoresonline.org
ISSN: 2692-9759

gradient of 120mmHg, mild right RV dysfunction (TAPSE- 13 mm). The
patient also underwent balloon dilatation for infundibular and
supravalvular PS at the age of 5 months, and that led to some relief from
the symptoms. However, she again started having bluish discolouration
of lips and fingertips on cry. Therefore, she was referred to CTVS unit for
intra-cardiac repair. Following confirmation of first and fifth day negative
RTPCR reports and obtaining the Informed consent [ including cross
infection from COVID -19] from the parents she was posted for
intracardiac repair under cardiopulmonary bypass (CPB).

In OR, her base line SpO2 was 92%. The anaesthesia technique was used
similar to any high-risk patients with complex congenital heart disease. In
addition to standard ASA monitoring, TEE was also performed using
paediatric probe (Size- 11x8mm, Model- GE VIVID S60 N) which also
confirmed TTE findings, and severe TR with jet reaching to LA through
large ASD suggestive of extremely high RA pressures (CVP =22 mmHg).
RV was severely dilated, almost akinetic, and interventricular septum
shifted towards LV. In contrast, LV was D-shaped, exceedingly small and
hyper-contractile (lateral wall was touching septum during systole) with
LV ejection fraction of 80%. (Video 1,2).
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QAV- quadricuspid aortic valve, RV — right ventricle

https://mail.google.com/mail/u/0?ui=2&ik=d92db1e916 &attid=0.4&permmsgid=msg-
f:1737397348454335982&th=181c79aeec5385ee&view=att&disp=safe&realattid=f_156a33yz1

Video 1: 2-D image of Mid-esophageal aortic valve short axis view (0 degree) obtained through intraoperative TEE exam, demonstrating a normally
functioning QAV with all equal size cusps. In addition, it also revealed a dilated and almost akinetic RV

Video 2 (1)

TR- tricuspid regurgitation, OS- ASD — ostium secundum atrial septal defect, RV- right ventricle, LV- Left ventricle, LA — left atrium, 1VS-
interventricular septum
https://mail.google.com/mail/u/0?ui=2&ik=d92db1e916 &attid=0.5&permmsgid=msg-
f:1737397348454335982&th=181c79aeec5385ee&view=att&disp=safe&realattid=f_156a33zj2
Video 2: Mid- esophageal 4Chamber View, color doppler demonstrate that the TR jet going into the LA via OS-ASD, suggestive of very high RA
pressure. It also revealed a severely dilated and hypokinetic RV and IVS shifting towards LV suggestive of RV dysfunction. In contrast LV is
exceedingly small but hypercontractile.
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Incidentally, TEE also detected normally functioning QAV with all equal sized cusps that was missed during TTE. (Fig.1,2) (Video-3).

Figure 1: Mid-esophageal aortic valve short axis view obtained through intraoperative TEE exam, demonstrating in diastole, a well coapting QAV
valve with all equal size cusps. [labelled]

QAV- quadricuspid aortic valve

Figure 2: Mid-esophageal aortic valve short axis view obtained through intraoperative TEE exam, demonstrating in systole, a QAV valve and it
opens like a “square”. [labelled]
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Video 3 (1)
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L ——

RV- Right ventricle, LV — left ventricle, LA — left atrium, AA- ascending aorta
https://mail.google.com/mail/u/0?ui=2&ik=d92db1e916 &attid=0.3&permmsgid=msg-
f:1737397348454335982&th=181c79aeec5385ee&view=att&disp=safe&realattid=f_156a33zs3

Video 3: Mid- esophageal LAX view (120 degree), 2-D image demonstrates a severely dilated and almost akinetic RV, and a very small sized LV
with preserved LV functions suggestive of severe RV dysfunction

Heparin (300 units /kg) was used as an anticoagulant and after achieving
an ACT value > 480 seconds, standard CPB technique with moderate
hypothermia (27.5 degrees C) and antegrade blood cardioplegic (Del
Nido) myocardial protection was used for intra - cardiac repair. The
cardiac repair involved as pericardial patch closure of OS -ASD, RVOT
muscle bundle resection, non- transannular pericardial patch
augmentation of RVOT and MPA.

After rewarming, patient was successfully weaned off CPB using infusion
of Adrenaline (.05ug/kg/min), Milrinone(0.5ug/kg/min),
NTG(1mic/kg/min) and Noradrenaline (.0 5ug/kg/min). However, patient
was low in haemodynamic; SBP- 68/27mmHg, CVP-10mmHg. in view
of low haemodynamics and prolonged bypass time [CPB time 210 min,
Aortic cross clamp time 83 minutes], Modified ultrafiltration [MUF]was
performed and total 800 cc water was removed. Following that there was
significant improvement in haemodynamics (BP -108/53mmHg, CVP-
7mmHg, Hb- 16.6gm%). Heparin was neutralized with Protamine (1:1.3),
and then aorta was decannulated. Following adequate haemostasis, the
chest was closed, and the patient was shifted to ICU for elective
ventilation. However, during ICU stay, the patient required regular
peritoneal dialysis for 3-4 days. Gradually, patient was weaned off
inotropes and tracheal extubation was done on fifth post-operative day.
Rest of the course was uneventful, and patient was shifted into the ward
on 10 th POD.

Discussion:

Incidence of QAV in the general population ranges from 0.013%-0.043%.
[1] We conducted a literature review for the incidence of QAV with OS -
ASD, infundibular and supra valvular PS, severe TR and RV failure and
discovered that no similar case has been reported thus far. In 1973,
Hurwitz and Roberts introduced the classification system in which seven
subtypes, named A to G by the relative size of the four cusps, have been
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classified [2]. There are two classification systems for QAV: The Hurwitz
& Roberts [3], in which the QAYV is classified according to the size of the
supranumerary cusp into seven categories from A to G, and to which Vali
[4] has added the H type i.e. one large cusp, one mid -size and two equal
small sized cusps. Nakamura et al. [5] have proposed another system of
classification based on the position of the supranumerary cusp, whether
it is located between the right and left coronary cusps (type 1), between
the right and non-coronary cusps (type 2), between left and non-coronary
cusps (type 3), and type 4 when there are four equal sized cusps present.
QAV frequently appears as an isolated congenital anomaly, but may also
be associated with other congenital cardiac malformations like; coronary
anomalies, coronary artery abnormalities, ventricular septal defect, patent
ductus arteriosus, pulmonary stenosis, ruptured sinus of valsalva,
complete heart block, hypertrophic cardiomyopathy and Ehlers—Danlos
syndrome. [2]

Though this patient had a normally functioning QAV, often such patients
present with Significant aortic regurgitation while in their 50s and 60s and
require subsequent intervention for AR.[6 ] QAV appears also to be at
an increased risk of developing IE and therefore many authors have
recommended antibiotic prophylaxis along with the annual follow to the
patient. [ 7,8]

TTE and TEE are currently used as a diagnostic and follow-up method
for this anomaly. Although in this patient the QAV was missed by the
TTE, that was later detected during intraoperative TEE. TEE is the gold
standard for the detection of QAV anomaly, as well as other possible
cardiac lesions and it should therefore be indicated when morphological
features of AVs cannot be evaluated by TTE. [9,10,11] In these cases,
TEE is an accurate tool to define the diagnosis, demonstrate the four
cusps, their size, ranking variant QAV, and visualize the possible
displacement of coronary ostia.[12] Magnetic resonance imaging and
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computed tomography have an extremely high diagnostic value, but their
use in clinical practice is not advised [12]

In addition, intraoperative TEE also provides valuable information on the
hemodynamic measures of cardiac pressures, volumes and measures of
the heart, and thus guides the anesthetic management, as well as the
knowledge of estimated measures such as cardiac output,
systolic/diastolic- volume/ function , regurgitant volume, ventricular
ejection fraction and the evaluation of cardiac contractility, a better
understanding of the present hemodynamic disorder can be obtained, and
thus, to institute more effective and specific therapeutic interventions
[13]

Conclusion: QAV is an exceedingly rare congenital cardiac anomaly.
TEE showed more sensitivity and specificity in diagnosing the QAV
compared with TTE. [14,15]
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