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CASE REPORT

Direct transatrial pericardiocentesis for tamponade
caused by left atrial perforation after trans-septal

puncture

Fabien Picard, Xavier Millan, Quentin de Hemptinne, Philippe L L'allier

SUMMARY

Trans-septal puncture is associated with risks of serious
complications. We report a case of an obese 52-year-old
man with hypertrophic cardiomyopathy who underwent
preoperative coronary angiography and cardiac
catheterisation complicated by left atrial perforation. We
describe a direct transatrial pericardiocentesis approach
to treating cardiac tamponade.

BACKGROUND

Since its introduction in the late 1950s,' trans-
septal puncture technique has changed very little
over time, with only small modifications incorpo-
rated by operators aiming to improve the safety of
the procedure.” This procedure has been widely
used in cardiac catheterisation for diagnosis and
treatment of valvular, arrhythmic and congenital
disorders. Even though transoesophageal echocar-
diography can be useful in performing safer punc-
tures in selected cases, trans-septal puncture is,
nevertheless, performed exclusively under fluoro-
scopic guidance in most centres. The trans-septal
puncture technique is associated with risks of
serious complications such as cardiac or aortic per-
foration, systemic emboli and rhythm/conduction
disturbances.® Cardiac tamponade caused by atrial
wall perforation can occur even in experienced
centres, with or without echocardiographic guid-
ance, and can be a fatal complication if not recog-
nised and treated early.* Percutaneous subxiphoid
pericardiocentesis is the treatment of choice to
treat cardiac tamponade. However, tamponade
occurring during trans-septal puncture and cardiac
catheterisation is usually due to posterior/basal
trauma, and apical or parasternal punctures are not
the preferred approaches. Moreover, pericardiocen-
tesis is not always easily performed, especially in
urgent situations or in obese patients.” The aim of
this report is to describe a transatrial pericardiocen-
tesis approach for a cardiac perforation during a
trans-septal diagnostic procedure.

CASE PRESENTATION

A 52-year-old man presented with progressive
shortness of breath (New York Heart Association
grade III). He was a current smoker and was
known for treated hypertension, dyslipidaemia, dia-
betes mellitus, obesity grade II (WHO classifica-
tion) and asthma. His physical examination
revealed a 2/6 mitroaortic mesosystolic murmur
compatible with dynamic obstruction.

INVESTIGATIONS

Transthoracic echocardiography revealed normal
systolic function but significant concentric left ven-
tricular hypertrophy with diastolic dysfunction.
Anteroseptal wall thickness was 16 mm with sys-
tolic anterior motion of the mitral valve chordate
with a left ventricular outflow tract (LVOT) gradi-
ent of 30 mm Hg, which increased to 52 mm Hg
with the Valsalva manoeuvre.

In addition to preoperative coronary angiog-
raphy, a dedicated left and right heart catheterisa-
tion with formal assessment of dynamic IVOT
obstruction was planned, using simultaneous LV
apex (via trans-septal puncture) and LVOT (retro-
grade aortic) pressure measurements. Right heart
catheterisation was performed with no complica-
tions and a SL1 sheath (St Jude Medical, St Paul,
Minnesota, USA) was advanced to the superior
cava vein to perform the trans-septal puncture,
using the conventional technique.” A pig-tail cath-
eter was positioned in the non-coronary sinus, and
both right and left anterior oblique fluoroscopic
incidences were used for guidance. The system was
advanced into the left atrium without complica-
tions (pressure curves confirmed its correct pos-
ition). However, during the manoeuvres to cross
the mitral valve with a 0.032 guidewire and a
6-French (Fr) pig-tail catheter (Cordis Corp, Miami
Lakes, Florida, USA), the wire accidentally perfo-
rated the left atrium as it exited the SL1 sheath and
was advanced into the pericardial space. This situ-
ation was immediately recognised and the wire
maintained in the pericardium. The patient
reported of chest pain and became progressively
hypotensive with evident pulsus paradoxus on pres-
sure monitoring. Clinical tamponade was clinically
diagnosed and confirmed by transthoracic
echocardiography.

DIFFERENTIAL DIAGNOSIS

Conventional = subxiphoid pericardiocentesis  was
expected to be difficult in light of the important
central obesity and presence of a median hepatic lobe.

TREATMENT

A decision was made to advance a 6-Fr pig-tail
catheter directly over the 0.032" trans-septal wire
already in the pericardium, allowing safer and
more direct access to the pericardium. Manual
aspiration was performed repeatedly to avoid a

recurrent pericardial tamponade, extracting a total
of 200cc of blood. A bolus of 3000U of
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Figure 1 (A) LAO caudal view of
coronary angiogram performed while
pig-tail catheter (thin arrow) remained
in the pericardial space. (B) LAO
cranial view of coronary angiogram
performed while pig-tail catheter (thin
arrow) remained in the pericardial
space through SL1 sheath (thick
arrow). (C) Contrast injection in the
pig-tail catheter (thin arrow) to verify
its position in the pericardial space.
LAO, left anterior oblique.

Figure 2 Per-operative transoesophageal echocardiography showing
no pericardial bleeding before pig-tail removal (A: four-chamber view;
B: three-chamber view).

unfractionated heparin was administered through the pig-tail in
order to avoid thrombus formation in the left atrium on the
indwelling catheter while waiting for the operating room.
Coronary angiography was performed from the femoral artery
and revealed no significant coronary artery stenosis (figure 1).
Repeat transthoracic echocardiography confirmed the complete
drainage and absence of recurrent pericardial effusion (figure
2), and the patient was referred for surgical septal myectomy
and left atrial repair. The patient was operated the same day in

Figure 3  (A) Transthoracic
preprocedural echocardiography
showing hypertrophic obstructive
cardiomyopathy (16 mm septal wall
thickness, thin arrow). (B) Transthoracic
echocardiography after septal
myectomy (thin arrow).

stable condition without further complications. Median sternot-
omy and aortic cannulation for extracorporeal circulation were
performed in the usual manner. The exact location of the per-
foration was facilitated by the presence of the pig-tail catheter
left in place and there was no blood in the pericardial sac at the
time of surgery. The pig-tail catheter was withdrawn, the atrial
perforation repaired using a 4/0 polypropylene pledge suture
and the haemorrhage was brought under control. No further
bleeding occurred. Septal myectomy was realised by standard
technique.®

OUTCOME AND FOLLOW-UP

Postoperative echocardiography (figure 3) showed a baseline
LVOT gradient of 16 mm Hg, which did not increase with the
Valsalva manoeuvre, and no defect on the left atrium. The
patient was discharged 6 days later after an uneventful post-
operative course.

DISCUSSION

The main observation of this report is that a cardiac perforation
complicated by tamponade after a trans-septal puncture can be
safely and effectively managed with direct transatrial drainage
through the trans-septal puncture if a guidewire is left in place
or can be positioned in the pericardium safely.

In this case, cardiac surgery was already indicated before the
trans-septal complication occurred and, considering the poten-
tial difficulties to perform a subxiphoid pericardiocentesis in
this specific patient, we intentionally leveraged the guidewire
position (in the pericardial space) to perform direct transatrial
pericardiocentesis by advancing a pig-tail catheter into the peri-
cardial space. This procedure allowed us to conclude the coron-
ary angiography and refer the patient to surgery in a
non-emergent setting, with stable haemodynamic parameters
and without the risk of tamponade. As a limitation, one could
argue that left heart catheterisation was not mandatory in the
first place. Indeed, alternative methods such as dual arterial
puncture or dual-lumen catheter can be used to assess dynamic
outflow obstruction.” Two arterial punctures can be performed,
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placing one catheter in the left ventricle and one in the
ascending aorta just above the aortic valve. The major limitation
of this technique is obviously the need for two arterial
punctures, which may increase discomfort to the patient and
cause vascular complications. Alternatively, a single arterial
puncture can be used when a dual-lumen catheter is used.
One can manipulate the dual lumen pig-tail catheter within the
left ventricle to induce premature ventricular contractions
and observe for the Brockenbrough-Braunwald-Morrow sign
(postextra systolic reduction of the pulse pressure due to
reduced stroke volume caused by increased dynamic obstruc-
tion, which is due to postextrasystolic potentiation).
Nevertheless, left heart catheterisation through trans-septal
puncture is often performed for presurgery evaluation in our
institution, and has low complications rates. Moreover, the
purpose of this case-report is to show the management of this
potential complication.

The trans-septal puncture technique has been widely used,
and the number of procedures has increased with the develop-
ment of structural heart disease interventions (mitral valve
edge-to-edge repair, left atrial appendage occlusion, etc) or
atrial fibrillation ablation.® ° Nevertheless, because of its inva-
siveness, the trans-septal technique is associated with risks of
serious complications even in most experienced centres. Fisher
et al'® reported two cases of atrial perforation with a long
sheath being introduced into the pericardial space during left-
side anomalous pathway ablations. In those two cases, the atrial
perforations were not initially noticed and mapping/ablation
were attempted before cardiac tamponade became evident. In
both cases, protamine sulfate was administered to reverse antic-
oagulation, the 8.5-Fr sheath was advanced over the ablating
catheter into the pericardial space and blood could be aspirated.
Afterwards, the sheath was exchanged via a 0.032" guidewire
for a 5-Fr multipurpose catheter and further aspirations could
be performed. The 5-Fr was withdrawn leaving the guidewire
alone in the pericardial space until bleeding stopped, when it
was finally removed. The authors were the first to describe that
downsizing the sheath transfixing the atrium to a 5-Fr catheter
and maintaining a guidewire in the pericardial space was suffi-
cient to stop pericardial bleeding and avoid a subxiphoid percu-
taneous pericardiocentesis. The patients had an unremarkable
evolution after this transcardiac pericardiocentesis and under-
went successful accessory pathway ablation the next day. More
recently, Scanavacca et al'' reported two cases of left atrium
perforation safely managed with no cardiac tamponade and
with conclusion of planned procedures. The two patients were
referred for atrial fibrillation ablation. In both cases, maintaining
the long sheaths in the pericardial space during the procedure,
therefore occluding the atrial perforation, prevented pericardial
bleeding. This decision allowed the continuation of atrial fibril-
lation ablation and the initiation of safe systemic anticoagula-
tion. After finishing the atrial fibrillation ablation,
anticoagulation was reverted with protamine sulfate, and a sub-
xiphoid pericardial puncture was performed to prepare for
transatrial pericardial sheath withdrawal. Surprisingly, no blood
was aspirated while removing the transatrial sheath, neither
from the pig-tail catheter introduced by the subxiphoid access,
nor from the catheter introduced through the long sheath in the
pericardial space.

Patient’s perspective

Translated from French.
“Hopefully, everything was quickly managed. | did not even feel
that a complication happened.”

Learning points

» Accidental atrial perforation during procedures involving
trans-septal punctures can potentially be managed by
positioning a drainage catheter into the pericardial space or
by downsizing the pre-existing sheath to a smaller catheter.

» When pericardiocentesis is necessary, transatrial puncture is
an alternative approach to be considered in selected cases
where conventional subxiphoid access is unsuccessful or
difficult, especially when a guidewire is already in the
pericardium.

» When a drainage catheter is placed into the pericardial
space through transatrial puncture, careful and monitored
systemic anticoagulation should be kept in order to avoid
thrombus formation in the left-sided circulation.

Twitter Follow Quentin de Hemptinne at @qdehempt
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