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An unexpected finding during right heart catheterization: isolat-
ed persistent left superior vena cava
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Ithough rare, persistent left superior vena cava
A(PLSVC) is the most common anomaly of the
thoracic venous system, with a prevalence of
0.29%-3%. In most cases, it occurs simultaneously with a ri-
ght superior vena cava (RSVC). However, this patient pres-
ented an isolated PLSVC, that is, without a RSVC, which is
a particularly rare finding."! Despite most often being a be-
nign incidental finding, an isolated PLSVC may pose diff-
iculties with pacemaker implantation, central venous cath-
eterization, and cardiac surgery.”)

A 60-year-old man with a history of hypertension and
ischemic cardiomyopathy with severely reduced left ve-
ntricular ejection fraction (20%) and advanced heart fail-
ure was referred to our department for right heart cathet-
erization as part of a pre-heart transplantation evaluation.
The patient had been receiving long-term guideline-direc-
ted medical therapy, including sacubitril/ valsartan (49/51
mg twice daily), metoprolol (100 mg twice daily), eplere-
none (50 mg once daily), empagliflozin (10 mg once daily),
furosemide (160 mg once daily), clopidogrel (75 mg once
daily), and atorvastatin (40 mg once daily). His functional
capacity was classified as New York Heart Association cl-
ass III [Interagency Registry for Mechanically Assisted Ci-
reulatory Support (INTERMACS) profile 6] and routine la-
boratory testing revealed normal electrolyte levels as well
as preserved renal, hepatic, and thyroid function, with the
exception of an elevated plasma pro-B-type natriuretic pe-
ptide level (3780 pg/mL; normal: <125 pg/mL). A 7-French
sheath was placed in the right internal jugular vein under
ultrasonographic guidance using the Seldinger technique.
Although the venipuncture and placement of the sheath
were uneventful, slight resistance was encountered when
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the sheath was advanced approximately 5 centimeters be-
low the puncture site. Venography was performed to asse-
ss the anatomy, revealing the absence of the RSVC and the
innominate vein coursing from right to left to join a PLSVC
(Figure 1A, Video 1). A Swan-Ganz catheter was advanc-
ed to the right atrium via the left superior vena cava (LSVC)
and coronary sinus, but further advancement was not pos-
sible due to the limited flexibility of this catheter. The Sw-
an-Ganz catheter was exchanged for a multipurpose cathet-
er, and the procedure was completed using; this catheter wit-
hout any complications (Figure 1B, Video 2). A review of pr-
evious imaging findings revealed a PLSVC, and the absen-
ce of a RSVC was apparent on prior non-contrast comput-
ed tomographic images of the chest (Figure 1C & 1D). How-
ever, this finding had been overlooked and was not ment-
ioned in the radiology reports.

To better contextualize this unexpected procedural fin-
ding, a brief overview of the relevant embryological back-
ground is warranted. Specifically, understanding the deve-
lopmental basis of the superior caval venous system helps
explain the anatomic configuration encountered during ca-
theter advancement. During embryonic development, the
primary atrium receives blood from paired superior caval
veins, which are connected through the common cardinal
vein. By the 12" week, the LSVC usually obliterates, leavi-
ng only the RSVC. A PLSVC with an absent RSVC is a rare
anomaly with an incidence of 0.07% to 0.13%," and it com-
monly (90%) drains into the coronary sinus and right atri-
um," but in a minority (10%) of cases, it may drain into the
left atrium without any hemodynamic consequences. Un-
usually, the RSVC may involute with a PLSVC." Left-sid-
ed venous return may be encountered in several conditi-
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Figure1l Venographic and non-contrast CT images of the patient. (A) A venography showing the absence of RSVC and the innominate ve-
in coursing from right to left to join PLSVC; (B) intracardiac course of the Swan-Ganz catheter; and (C & D) non-contrast computed tomograph-
ic imaging of the chest showing the PLSVC and the absence of a RSVC. PLSVC: persistent left superior vena cava; RSVC: right superior vena

cava.

ons such as unroofed coronary sinus, partial anomalous pu-
Imonary venous return draining into the left innominate
vein, left-sided inferior vena cava with azygos or hemiazyg-
os continuation or venous collateral formation secondary to
superior vena cava obstruction.") Recognition of these en-
tities underscores the importance of careful anatomical ass-
essment using multimodality imaging. Although isolated
PLSVC is typically an asymptomatic incidental finding, it
may complicate procedures involving the upper venous sy-
stem, such as central venous catheterization, intracardiac de-
vice implantation, and cardiopulmonary bypass requiring
superior vena cava cannulation.” Beyond procedural chal-
lenges, PLSVC should be viewed as a potential marker of
underrecognized venous anatomic complexity rather than
a benign isolated variant. In patients undergoing advanced
heart failure therapies or heart transplantation evaluation,
unrecognized PLSVC may result not only in technical diff-
iculties but also in misinterpretation of invasive hemodyna-
mic data and suboptimal procedural planning. Accordingly,
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identification of this anomaly should prompt systematic re-
evaluation of prior imaging and venous anatomy, particul-
arly when upper venous access is anticipated. A careful re-
view of existing radiologic studies before invasive procedu-
res is therefore essential to optimize procedural strategy and
avoid preventable complications.
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