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Coronary Venous Visualization During
Deep Septal Lead Placement

An Unexpected Finding
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Left bundle branch area pacing has emerged as a safe and feasible alternative to conventional pacing. Acute septal

injury, septal perforation, and arteriovenous fistula are potential risks of deep septal implants. Contrast drainage

through the lesser cardiac veins and subsequent filling of major epicardial vessels may be benign observations

noted during forceful hand injection. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2022;4:101622)
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L eft bundle branch area pacing (LBBAP) has
emerged in recent years as a safe and feasible
method of achieving conduction system pac-

ing.1 Large observational studies have demonstrated
its utility as an alternative to or bailout for the coro-
nary sinus (CS) lead in patients requiring cardiac
resynchronization.2,3 The technique involves deploy-
ment of the pacing lead deep within the
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To demonstrate contrast drainage through
the lesser and greater cardiac venous system
as a delineation of normal anatomy in the
absence of septal perforation and/or
coronary fistula formation.
To recognize the importance of avoiding
forceful hand injection during a diagnostic
angiogram or ventriculogram to limit
myocardial staining, dissection, or
perforation.
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interventricular septum below the left ventricular
(LV) subendocardium to capture the left bundle or
its branches.4 The reported complication rate ranges
from 1.63% to 14% in different studies.4,5 Intraopera-
tive contrast injection through the delivery sheath is
frequently used to verify the depth of implantation.
Acute septal myocardial injury, perforation into the
LV cavity, atrioventricular block, and injury to septal
perforator coronary arteries and veins are potential
concerns as the operator embeds the lead deep into
the septum.4,6 Most leads need not be repositioned
even if there is evidence of septal staining provided
the electrical parameters remain stable. We present
2 cases demonstrating drainage of contrast material
into the coronary venous system that represents
normal physiology in the absence of fistula
formation.

CASE 1

A 92-year-old woman with a medical history signifi-
cant for hypertension (HTN), diastolic dysfunction,
https://doi.org/10.1016/j.jaccas.2022.08.037
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FIGURE 1 Case 1: Fluoroscopy of a Stylet-Driven Left Bundle

Branch Pacing Lead in the Left Anterior Oblique Projection

ABBR EV I A T I ON S

AND ACRONYMS
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LBBAP = left bundle branch
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LV = left ventricular

LVEF = left ventricular ejection
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pLVAT = peak left ventricular

activation time

TTE = transthoracic
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Batul et al J A C C : C A S E R E P O R T S , V O L . 4 , N O . 2 4 , 2 0 2 2

Coronary Venous Visualization During Septal Lead Placement D E C E M B E R 2 1 , 2 0 2 2 : 1 0 1 6 2 2

2

chronic kidney disease, and paroxysmal
atrial fibrillation treated with beta-blockers
and amiodarone presented with altered
mental status. The patient was afebrile on
admission, with a heart rate of 30 beats/min
and blood pressure of 118/78 mm Hg. Physical
examination was noteworthy for mental
confusion and bilateral pedal edema. The
electrocardiogram showed sinus rhythm and
complete heart block with a junctional
escape rhythm. Preliminary laboratory data
indicated acute kidney injury (serum creati-
nine, 1.9 mg/dL from a baseline value of 1.1-
1.2 mg/dL) and an elevated N-terminal pro–B-
type natriuretic peptide value of 4,586 pg/
mL. Transthoracic echocardiography (TTE)
Contrast material filling a high anterolateral venous branch

through the thebesian veins (red arrows) and tract created by

the initial lead position (yellow arrow) is visible.
showed a normal left ventricular ejection fraction
(LVEF) of 50% to 55%, moderate biatrial
enlargement, and moderate mitral regurgitation.
Interventricular septal thickness was 0.78 cm.

A decision was made to proceed with dual-chamber
pacemaker implantation using conduction system
pacing targeted by His or LBBAP, which is the
preferred practice at our institution (Geisinger Heart
Institute, Geisinger Commonwealth School of Medi-
cine, Wilkes-Barre, Pennsylvania, USA). Infra-Hisian
block was noted during the procedure, and a stylet-
driven left bundle branch pacing (LBBP) lead was
implanted. Nonselective left bundle branch pacing
(NS LBBP) capture was obtained with a threshold of
0.9 V at 0.4 milliseconds and a stimulation to peak
left ventricular activation time (pLVAT) of 60 milli-
seconds. Unipolar pacing impedance was 721 ohms.
Approximately 2 mL of contrast material was injected
through the sheath to gauge the depth of implanta-
tion. A small area of septal staining was noted next to
the lead tip along with flow of contrast material
through the coronary venous branches into the body
of the CS (Figure 1, Video 1). No residual contrast
material was noted on fluoroscopy after sheath
removal. Follow-up TTE immediately post-procedure
and 3 months after implantation showed an appro-
priate lead position without evidence of septal
perforation or fistula formation. Electrical parameters
remained stable on subsequent device checks.

CASE 2

A 75-year-old man presented to the emergency
department with worsening shortness of breath.
His past medical history was significant for HTN,
type 2 diabetes, hyperlipidemia, benign prostatic
hypertrophy, a left-sided dual-chamber pacemaker
implanted for tachy-brady syndrome that was
extracted because of Enterococcus faecalis bacter-
emia, and endocarditis treated with intravenous an-
tibiotics. Physical examination was unremarkable
except for tachycardia. Telemetry showed parox-
ysmal atrial tachycardia with an average heart rate of
110 to 120 beats/min correlating with symptoms.
Antiarrhythmic therapy was limited by bradycardia;
therefore, a decision was made to proceed with
reimplantation of the pacemaker after reported blood
culture results were negative.

A right-sided pacemaker was implanted with
LBBAP achieved using a Medtronic SelectSecure lead.
The pLVAT was 78 milliseconds, with an NS LBBP
capture threshold of 0.8 V at 0.4 milliseconds and
impedance of 570 ohms. During contrast material in-
jection to assess lead depth, small anterolateral veins
were visualized with subsequent drainage into the CS
body (Figure 2, Video 2). There was no residual
contrast material retention. Postprocedure TTE
showed mild concentric LV hypertrophy, LVEF of 55%
to 60%, mild tricuspid regurgitation, and an appro-
priately placed deep septal lead with no evidence of
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FIGURE 2 Case 2: Fluoroscopic Image in the Left Anterior

Oblique Projection After Deep Septal Lead Implantation

Contrast material injection with retrograde filling of the lesser

cardiac veins (red arrows) and an epicardial high anterolateral

branch vein (yellow arrow) draining subsequently into the body

of the coronary sinus (green dashed lines) are shown.
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septal perforation, hematoma formation, or pericar-
dial effusion. The echocardiographic findings, as well
as device electrical parameters, remained unchanged
at 3-month follow-up.

DISCUSSION

Septal injury, perforation, and rarely coronary arte-
riovenous fistula formation are potential complica-
tions of deep septal lead implantation.4,6 Acute septal
injury with contrast material retention during injec-
tion was reported in 0.65% of cases by Chen et al.5

There is also a published case report of septal coro-
nary artery fistula with a stylet-driven LBBP lead.6 In
both instances, the patients were managed conser-
vatively, and there were no long-term sequelae. The
representative images from our cases likely show
venous drainage through the lesser cardiac venous
system (thebesian veins or venae cordis minimae).
This system is unique to the myocardium and pro-
vides 30% of its venous drainage directly into the
chambers, as well as the large epicardial coronary
vessels.7 Of the 340 patients retrospectively
analyzed, we observed the phenomenon in 9 cases
(2.6%). The implantation site was retained in all but
1 case. In Figure 1, contrast material filling of the tract
created by the initial lead placement is also noted,
which is not an uncommon finding if lead positioning
requires multiple attempts. Care should be exercised
nonetheless during forceful injection of contrast
material to avoid myocardial staining and dissection
that may cause ventricular arrhythmia or, rarely,
perforation during diagnostic angiograms.8,9 This is
the first report, to our knowledge, describing filling of
coronary venous branches that are normal anatomical
correlates during contrast material injection along the
septum.

CONCLUSIONS

Visualization of lesser or greater cardiac veins with
contrast injection after deep septal lead placement
maybe a benign finding and not indicative of fistula
formation.
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