Quadricuspid Aortic Valve and Rheumatoid Arthritis:

A Coincidence or Interconnection

Aurora Bakallil, Rrezarta Alihajdaraj?, Mjellma Rexhepi?,

Korona Bince® and Xhevdet Krasniqi'

Clinical Medicine Insights: Case Reports
Volume 17: 1-4

© The Author(s) 2024

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/11795476241238941

S Sage

1Clinic of Cardiology and Cardiosurgery, University Clinical Center of Kosova and Medical
Faculty, University of Prishtina, Pristina, Kosovo, Albania. 2Clinic of Rheumatology, University
Clinical Center of Kosova and Medical Faculty, University of Prishtina, Pristina, Kosovo, Albania.
SInternship at University Clinical Center of Kosova, Prishtina, Kosovo, Albania.

ABSTRACT: Quadricuspid aortic valve is a very rare congenital anomaly. Its association with rheumatoid arthritis is exceptional with this being
the third case reported in the literature. We report a case of a 52year old female patient with quadricuspid aortic valve type C accompanied by
moderate to severe aortic regurgitation and longstanding, advanced form of rheumatoid arthritis. Having refused surgical aortic valve interven-
tion 4 years ago, the patient is currently under a watchful follow-up strategy. The patient received a diagnosis of rheumatoid arthritis over 15years
before and presently has serious deformities in the hands, legs, feet, and spine. In conclusion, quadricuspid aortic valve and rheumatoid arthritis
together are extremely rare. While it is possible that this association is coincidental, considering the genetic background of both disorders, there
is a potential for them to be interconnected comorbidities. This report is the first to highlight the association between the 2 disorders.

KEYWORDS: Quadricuspid aortiv valve, rheumatoid arthritis, aortic regurgitation

RECEIVED: August 23, 2023. ACCEPTED: February 26, 2024.
TYPE: Case Report

FUNDING: The author(s) received no financial support for the research, authorship, and/or
publication of this article.

DECLARATION OF CONFLICTING INTERESTS: The author(s) declared no potential
conflicts of interest with respect to the research, authorship, and/or publication of this article.

CORRESPONDING AUTHOR: Xhevdet Krasnigi, Clinic of Cardiology and Cardiosurgery,
University Clinical Center of Kosova and Medical Faculty, University of Prishtina, Rr.
Konstatin Kristoforidhi Hy 41 Nr.101/1, Pristina, Kosovo 10000, Albania. Email: xhevdet.
krasnigi@uni_pr.edu

Introduction

Quadricuspid aortic valve (QAV') is a very rare congenital heart
disorder. It’s incidence in autopsy series is 0.00028 to
0.000339%,' 0.0059 to 0.0065% in transthoracic echocardiogra-
phy examinations,? 0.05 to 1% in surgery settings for patients
with aortic regurgitation.3 Quadricuspid aortic valve in up to
one third of cases is associated with other cardiac disorders,
such as: atrial septal defect, ventricular septal defect, patent
ductus arteriosus, tetralogy of Fallot, sinus of Valsalva fistula,
mitral valve prolapse, hypertrophic cardiomyopathy, transposi-
tion of the great arteries, coronary artery anomalies, and so
on.*’ No authors described a possible interconnection between
QAYV and rheumatoid arthritis (RA). However, with thorough
literature search we were able to locate only 2 reports of patients
with RA and QAYV, although a possible association was not
emphasized.®” RA, on the other hand, is a systemic disease that
can affect multiple organs, including blood vessels, leading to
vasculitis.® Prevalence of vasculitis in RA ranges from 1 to 5%,
while postmortem studies show up to 25% frequency.’ Vasculitis
in RA usually affects small vessels and only rarely involves
medium sized arteries. Nonetheless, individuals with RA have
been observed to exhibit an increased prevalence of macrovas-
cular disease, potentially linked to the use of steroids.0:11

Case Report

We report a case of a 52year old female patient who was diag-
nosed 8years earlier with moderate aortic regurgitation due to
QAV. Transesophageal echocardiography (TEE) demonstrated
QAV type C, according to Hurwitz and Roberts, with

moderate aortic regurgitation. Four years earlier based on the
symptoms, mainly dyspnea on physical effort, and echocardio-
graphic findings, patient was referred to Cardio-surgery
Department for aortic valve intervention. However she was not
prepared to undergo the procedure and refused it at the time.
Regarding the cardiac status, she is currently on watchful fol-
low-up. The TEE demonstrated QAV (Figure 1) with moder-
ate to severe aortic regurgitation, with regurgitant orifice area
of 0.25cm?, a regurgitant volume of 72ml, vena contracta
width of 0.6 cm. Left ventricular (LV) diastolic diameter was
58 mm, LV ejection fraction 60%, aortic bulb diameter 31 mm,
and left atrium 41 mm. Since first detected, the aortic regurgi-
tation has advanced from moderate to moderate-severe grade,
whereas LV diastolic diameter from 55 to 58 mm. The patient
also suffers from arterial hypertension and long standing RA.
ECG showed sinus rhythm, heart rate of 90 beats per minute
and electrocardiographic signs of left ventricular hypertrophy.
Coronary angiography was without remarks, regarding lumen
stenosis or coronary artery anomalies. Due to her cardiac sta-
tus, she was treated by cardiologist with Angiotensin Receptor
Blocker (Candesartan 16 mg pd), Diuretic (Furosemide 40 mg
pd), Beta Blocker (Bisoprolol 5mg pd), Aspirin (100mg pd),
and Statin (Rosuvastatin 5 mg pd).

Concerning RA, she was diagnosed more than 15 years ear-
lier based on her clinical scenario, laboratory results (elevated
rheumatoid factor, C-reactive protein, erythrocyte sedimata-
tion rate and the presence of anticyclic citrullinated peptide
antibody) and X-ray images. On physical examination there
were deformations of hands (Figure 2), legs, feet and spine.
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Figure 1. Figure 1 demonstrates quadricuspid aortic valve during systole (A) and diastole (B) depicted by TEE images 2D (left) and 3D (right).

Figure 2. Hand deformations in our patient with rheumatoid arthritis.

Tenderness was noted during palpation, as well as during pas-
sive and active range of motion in bilateral metacarpal, inter-
phalangeal, and ankle joints. This was accompanied by
restricted finger movements. Recent X-ray images of the hands
revealed characteristic signs of RA, including joint space nar-
rowing, bone erosions, and some subluxations of metacar-
pophalangeal and interphalangeal joints (Figure 3). The DEXA
osteodensitometry indicated signs of osteopenia. Based on the
provided information, the patient’s rheumatologic status was
classified as stage 3 RA. She was treated with methotrexate
(15mg per week), prednisone (20mg pd), folic acid (Smg

Figure 3. X-ray images of the hands showing signs typical of rheumatoid
arthritis, such as joint space narrowing, bone erosions and some
subluxations of metacarpophalangeal and interphalangeal joints.

following methotrexate), vitamin D (300000IU per month),
calcium supplements, proton pump inhibitors (Pantoprazole
40 mg pd), analgesics (Tramadol/Paracetamol 37.5/325 mg as
required). With the aim of reducing joint inflammation and
radiographic progression, the patient was put on biological
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therapy several times according to our Rheumatology Clinic
principles. Regarding biological treatment, patient was first
treated with Infliximab (TNF-alpha inhibitor) 3mg/kg of
body weight in agreement with the EULAR protocol for RA,
at weeks 0, 2, and 6, followed by maintenance infusions every
8weeks thereafter, for a total of 7 doses. Subsequently, due to
seriousness of the disease patient was put in Rituximab (a
monoclonal antibody medication) 1g in 2 doses, separated by
2weeks. Maintenance infusions were administered after
6 months. Her most recent biologic therapy was completed
1year ago. Subsequent to that treatment, she suffered a severe
manifestation of meningitis.

Her current cardiologic and rheumatologic condition
remains stable.

Discussion

When the patient was first visited by cardiologist, aortic regur-
gitation was discovered. Knowing patient history of longstand-
ing RA, a chronic inflammatory disease, it was considered as a
possible cause for aortic regurgitation. Aside from inflamma-
tory diseases, other potential causes of chronic aortic regurgita-
tion include infectious diseases, structural leaflet abnormalities,
degenerative disease, and genetic aortopathy. TEE demon-
strated the presence of QAV type C, a very rare structural valve
anomaly, as most likely explanation for aortic regurgitation in
our patient. According to Hurwitz and Roberts the QAV
anomaly, with 2 equal larger cusps and 2 equal small cusps
belongs to type C.12 Whereas, based on Nakamura et al. sim-
plified classification, our patient belongs to type IV, which
according to the authors is not frequent, with 9.5% of cases in
42 patients with QAV.1® The functional status of QAV is
mainly aortic regurgitation.? Unequal sheer stress is believed to
cause cusp fibrosis and incomplete coaptation leading to aortic
insufficiency.’ In contrast, valvular heart lesions linked to RA
manifest as nodules on the valves and fibrosis of the cusps,
which can extend to the valve rings and subvalvular apparatus,
ultimately leading to valve regurgitation.’® This differs from
the aortic morphology observed in our patient.

As mentioned earlier several cardiac disorders may be asso-
ciated with QAV. Coronary artery and coronary ostium anom-
alies are the most common associated disorders, which include
a single coronary ostium, displaced right coronary orifice, and
5o on.16:17

While our patient with QAV does not have documented
evidence of other cardiac disorders, she suffers from an
advanced stage of RA. There are 2 cases in the literature, to
the best of our knowledge, which describe QAV in patients
with RA. One case portrays an isolated QAV in a 58year old
male with longstanding RA who was treated surgically, with
aortic valve replacement, due to severe aortic regurgitation.”
At surgery they found 2 normal size leaflets and 2 smaller size
leaflets, similar to our case. The other traced case presents a

44 year old female patient with long standing RA, diagnosed
with QAV with 4 equal sized cusps and mild aortic regurgita-
tion.® Our patient was also first diagnosed with QAV in the
5th decade of life, although with higher degree of aortic
regurgitation. This may be due to different cusp morphology.
We find it critical to remark that none of these cases highlight
the possible interconnection between the 2 pathologies.

Rheumatic disorders may be associated with various cardio-
vascular diseases, including myocardial ischemia, arterial stiff-
ness, systolic and diastolic heart failure, pericardial disease,
valvular disease, conduction abnormalities, arrhythmias, and so
on.’81 Cardiovascular disease significantly increases both
mortality and morbidity in individuals with RA. Moreover,
inflammation plays a crucial role in the pathogenesis of athero-
sclerosis, contributing to an elevated cardiovascular risk in
RA.%0 Mitral and aortic regurgitation in patients with rheu-
matic disease may be present in as many as 65% of cases,
although of mild degree.?! Medications used in RA patients
also play a role in cardiovascular disease. While steroids elevate
the underlying cardiovascular risk,'%1120 methotrexate and
IL-6 inhibitors have demonstrated improved cardiovascular
outcomes.20

RA is a multigene disorder with a substantial genetic com-
ponent and a heritability estimate of 60%. Large-scale
Genome-Wide Association Studies (GWAS) and meta-analy-
ses have revealed common disease-associated variants that may
contribute cumulatively to RA pathogenesis. The most signifi-
cant genetic variants associated with RA susceptibility to date
are HLA class II genes.?? On the other hand, QAV has also
been described in some reports in association with genetic
disorders.23:24

We acknowledge that a major limitation in this report is the
inability to conduct cytogenetic analysis in our patient.

Conclusions

The co-occurrence of QAV and RA is an extremely uncom-
mon phenomenon, with only 2 documented cases previously
reported in the literature. While it is possible that this associa-
tion is merely coincidental, considering the genetic background
of both disorders, there is a potential for them to be intercon-
nected comorbidities. Further investigation is required to shed
light on this hypothesis. However, this should serve as a note-
worthy signal to cardiologists that when encountering QAV, an
assessment for RA should also be considered.
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Informed Consent

Written informed consent was obtained from the patient for

publication of the images and the case report.

REFERENCES

1. Cheema MA. Quadricuspid aortic valve as cause of congestive cardiac failure:
case history. Pak Heart . 1990;23(1):14-15.

2. Tsang MY, Abudiab MM, Ammash NM, et al. Quadricuspid aortic valve: char-
acteristics, associated structural cardiovascular abnormalities, and clinical out-
comes. Circulation. 2016;133(3):312-319.

3. Pirundini PA, Balaguer JM, Lilly K], et al. Replacement of the quadricuspid
aortic valve: strategy to avoid complete heart block. Ann Thorac Surg.
2006;81(6):2306-2308.

4. CorreaL, CarlosE, Assungio P, Pereira J, Bersot C. Anesthetic management for
quadricuspid aortic valve repair: case report and literature review. Open J Anesthe-
siol. 2018;8:172-182.

5. Tutarel O. The quadricuspid aortic valve: a comprehensive review. J Heart Valve
Dis. 2004;13(4):534-537.

6. Sharma J, Kapoor A, Kumar S. Quadricuspid aortic valve: an unusual cause of
aortic regurgitation in rheumatoid arthritis. Heart Asia. 2013;5(1):98.

7. La Hei ER, Thomson DS. Quadricuspid aortic valve: incompetence requiring
replacement. Austral As | Cardiac Thorac Surg. 1993;2(3):150-151.

8. Prete M, Racanelli V, Digiglio L, Vacca A, Dammacco F, Perosa F. Extra-artic-
ular manifestations of rheumatoid arthritis: an update. Autoimmun Rev.
2011;11(2):123-131.

9. Snowden N, Kay RA. Immunology of systemic rheumatoid disease. Br Med Bull.
1995;51(2):437-448.

10. Alkaabi JK, Ho M, Levison R, Pullar T, Belch JJ. Rheumatoid arthritis and
macrovascular disease. Rbeumatology (Oxford). 2003;42(2):292-297.
11.  Ambrosino P, Lupoli R, Di Minno A, Tasso M, Peluso R, Di Minno MN. Sub-

clinical atherosclerosis in patients with rheumatoid arthritis. A meta-analysis of
literature studies. Zhromb Haemost. 2015;113(5):916-930.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hurwitz LE, Roberts WC. Quadricuspid semilunar valve. Am J Cardiol.
1973;31(5):623-626.

Nakamura Y, Taniguchi I, Saiki M, Morimoto K, Yamaga T. Quadricuspid aor-
tic valve associated with aortic stenosis and regurgitation. Jpn J Thorac Cardiovasc
Surg. 2001;49(12):714-716.

Feldman BJ, Khandheria BK, Warnes CA, Seward JB, Taylor CL, Tajik AJ.
Incidence, description and functional assessment of isolated quadricuspid aortic
valves. Am J Cardiol. 1990;65(13):937-938.

Roldan CA, DeLong C, Qualls CR, Crawford MH. Characterization of valvu-
lar heart disease in rheumatoid arthritis by transesophageal echocardiography
and clinical correlates. Am J Cardiol. 1994;100(3):496-502.

Finch A, Osman K, Kim K-S, et al. Transesophageal echocardiographic findings
of an infected quadricuspid aortic valve with an anomalous coronary artery.
Echocardiography. 1994;11(4):369-375.

Lanzillo G, Breccia PA, Intonti F. Congenital quadricuspid aortic valve with
displacement of the right coronary orifice. Scand J Thorac Cardiovasc Surg.
1981;15(2):149-151.

Roman M], Salmon JE. Cardiovascular manifestations of rheumatologic dis-
eases. Circulation. 2007;116(20):2346-2355.

Owlia MB, Mostafavi Pour Manshadi SM, Naderi N. Cardiac manifestations of
rheumatological ISRN  Rheumatol.
2012;2012:463620.

Ahmed O, Krishnamurthy V, Kaba RA, Tahir H. The management of cardiovas-
cular disease risk in patients with rheumatoid arthritis. Expers Opin Pharmaco-
ther. 2022;23(8):947-958.

Bakalli A, Rexhepi M, Rexhepi B, Koginaj D. Pericardial features of in-
hospital rheumatology patients: an observational study. Reumatizam. 2016;63(2):
21-25.

Dedmon LE. The genetics of rheumatoid arthritis. Rheumatology (Oxford).
2020;59(10):2661-2670.

Mohamed SA, Misfeld M, Hanke T, Belge G, Bullerdiek ], Sievers HH. Quad-
ricuspid aortic valve in a patient with Turner syndrome. Exp Clin Cardiol.
2007;12(3):161-162.

Kantaputra P, Buaban K, Thongsee N, et al. Broad spectrum of anomalies
including quadricuspid aortic valve associated with a novel frameshift SALL4
variant. Clin Genet. 2023;104(1):133-135.

conditions: a  narrative review.



