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Background and Objectives: Pressure monitoring and injection of contrast media after piercing the fossa ovalis are
used to avoid life-threatening complications during transseptal procedures. However, when performing those ma-
neuvers, the information provided can only be obtained after having pierced structures that may not have been the
intended target. When we injected the contrast media through a Brockenbrough needle before piercing the fossa,
the dye that had collected under the membranous septum tented by the transseptal equipment (tenting) was observed
on the left anterior oblique (LAO) projection and this indicated the fossa ovalis. This study was performed to eval-
uate the usefulness and safety of tenting in order to identify the membranous septum during transseptal procedures.
Subjects and Methods: Contrast injections were performed on the fossa ovalis and the septal wall surrounding it
during 64 transseptal procedures. The rates of dye staining and tenting in both the muscular and membranous
septums were compared. Results: No areas of the muscular septum exhibited any tenting. Various rates of dye
staining of those areas were observed. However, the membrane of the fossa exhibited tenting without dye staining
in all 64 cases. The sensitivity of the tenting without dye staining to identify the Fossa was 98%, and the specificity
was 100%. Conclusion: Tenting without dye staining could differentiate the membranous septum from the mus-
cular one with high diagnostic accuracy. This method could be used as a safe landmark for the fossa ovalis before

piercing it during transseptal procedures. (Korean Circ J 2008;38:544-550)
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Aul2A HRFA]4o)= Brockenbrough (BB) needle (St

Jude BRK)¥} long sheath (8 Fr SL1, SRO or Mullin, St,

Jude Medical Inc,)S ©]-&3}9tt &= diE AW M=}
@ %M 2GRN 15 m SRS B B § 1Y
BUNA QYA O] FEANS o} $570] dilatorst 4
52l long sheath® A AUl AN F EHAS
A|ASELL, long sheath W2 BB needle2 XYA|A long
sheath®] dilator & 9F 1 cm Aol YAAFATE A &
ol wiet AEAS]) SEBeE ARY SRBALE
Aol A= BB needles W& §lo] ARGRAIT, AHE4
SSH7E glis UM A 2504 = BB needle®] w2
59l oF 1 em ol E 22 WO R H Y needle AT
Of WhZ oF 1.5~2uf AA| sto] ARESHTE 2FAIE A
L 20 mL FAP|E 33 7] (3 way) X 50 cm AA%
T ©]8-5to] BB needle ¥ YHSAGA|o] A4skL, BB
needle?] Z|A|£%10]E long sheath E-5-F¢} $HA v]&
Z (caudocrania) A2 2 & uf 4~5A] WS SA 5k &
ZAFS] (Left Anterior Oblique, LAO) 40° of|A] ZHx}7| &
GAS A Bolle] 1 Bo] AFA AARIE ALt

Table 1. Clinical characteristics of the study subjects
65 (Male 40, 47 =26 years)

Total number (sex, age)

WPW syndrome and
atrioventricular reentrant 36
tachycardia (n)
Atrial fibrillation (n) 12
Rheumatic mitral stenosis (n) 17
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Fig. 1. Angiographic images before and after the interatrial septal puncture. A: TENTING (arrows): a sharp conical collection of dye
around the tip of the transseptal puncture system in the left anterior oblique projection (LAO 40°), indicating the membrane of the fossa
ovalis. B: piercing with the brockenbrough needle: contrast media (arrow) is injected into the left atrium.
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Fig. 2. Various TENTINGs (arrows) in the left anterior oblique projection (LAO 40°). Every TENTINGs exhibit sharp edges as arrow heads.
TENTING: a sharp cornical collection of dye around the tip of the transseptal puncture system.

Fig. 3. Dye staining. A: the left anterior oblique projection (LAO 40°) shows a blunt dye staining (arrows) around the tip of transseptal
puncture system directed toward the muscular septum located superior to the fossa ovalis. B: after directing the fossa correctly with the
puncture apparatus, the right anterior oblique projections (RAO 40°) was examined. The dye staining just above the tip of the puncture

system sustained for a long period.
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Fig. 4. A dye collection mimicking TENTING. A: the left anterior oblique projection (LAO 40°). Dye collections under the septal wall other
than fossa are seen sometimes but are not sharp as that of TENTING (arrows). B: continuous injection of contrast media at the very
point resulted in dye staining (arrows), which sustained for several minutes. TENTING: a sharp cornical collection of dye around the tip of
the transseptal puncture system.

Table 2. Tenting and dye staining in the areas around the fossa ovalis

Septum around fossa ovalis

Patients (n/n) Fossa ovalis CS roof
Upper Lower Anterior Posterior

Dye staining 0/64 28/30 2/30 24/30 11/30 0/1

Tenting 64/64 0/30 0/30 0/30 0/30 1/1

Tenting: the dye that had collected under the membranous septum tented by the transseptal equipment. Dye staining tests were per-
formed on the septum around the fossa. Two areas were tested in one patient until 30 tests in each area were enrolled. Incidental dye test-
ing against the CS roof in one patient showed tenting without dye staining. CS: coronary sinus.
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Fig. 5. The transseptal puncture system lying against the roof of the middle portion of the coronary sinus. A: leftward shifting during
TENTING mimics the membrane of the fossa (arrow). B: a dye injection after advancing the Brockenbrough needle reveals localized ex-
travasation of the contrast media (arrow). TENTING: a sharp cornical collection of dye around the tip of the transseptal puncture system.

Fig. 6. Right anterior oblique projections (RAO 40°) achieved just after testing TENTING with transseptal puncture system (TSPS) in LAO
projections. The tips of the TSPSs are parallel to the CS catheters and locate between the CS catheters and the anterior aspect of the ver-
tebral column which indicate the posterior wall of the left atrium. Usually, the level of the tip of the TCPS on the septum is below that of
the His catheter, which indicates the lower margin of aortic root (A). The level of the tip is above that of the His catheter in B. These situa-
tions are usually observed in the cases exhibiting more vertical hearts in RAO projections. hRA! high right atrium, CS: coronary sinus, RVa:

right ventricular apex.
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