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Abstract: Postpericardiotomy syndrome involves the development of pericardial and pleural effusion
following open cardiac surgery. To date, it is not completely understood why it is more likely to develop after
atrial septal defect closure. This case-based brief report describes a discrepancy in the conduit and reservoir
components of atrial functions by speckle tracking echocardiography in a case following ASD closure
compared to another case who had a repair of mitral cleft. This finding was associated with a mild effusion
developing in ASD postoperative case. Despite the limited proofs brought by these two cases, it should
encourage the implementation of larger cohort studies, testing atrial functions by STE, in patients after ASD
closure, and calculating the diagnostic accuracy of different components of atrial functions in predicting PPS
development.
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Background

Postpericardiotomy syndrome (PPS), or Dressler's syndrome, is a de-novo or worsening
pericardial effusion occurring up to six weeks following cardiac surgery. There is a wide variation of
the reported incidence of 2-30%, which might reflect its heterogeneity depending on the cardiac
pathology implicated. While it is typically a benign disorder, it can have life-threatening
complications, such as cardiac tamponade, and lifelong impact by evolving into constrictive
pericarditis [1].

Researchers have suggested that the highest likelihood of PPS is seen after surgical closure of
Atrial Septal Defects (ASD). To date, the most accepted explanation is that the chronic increase in the
right atrial pressure leads to venous congestion and is markedly accentuated after ASD closure, this
statement remains largely hypothetical [2,3]. Speckle tracking echocardiography (STE) has recently
allowed the analysis of different components of atrial functions. These include reservoir function,
which is the ability of the atrium to relax and fill adequately; conduit function, which reflects the
ability of the right atrium to respond to the negative ventricular pressure and empty most of its blood
in early diastole; and finally, contractile function, which occurs in late diastole. The aim of this case-
based report is to shed light on the ability of atrial functions to explain the higher prevalence of PPS
after ASD closure [4].
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Cases Comparison

This report compares postoperative atrial functions in two patients of the same age: one
following ASD surgical closure and the other after a mitral valve cleft, to determine if there is a
significant difference in atrial function analysis following the surgical procedure.

Cases were assessed following cardiac surgery (1 week postoperatively) using GE E95 machine,
using 5 MHz probe, an apical view (four-chamber) was acquired showing the roof and full
circumference of the right atrium. Examination was ECG-gated [5].

Following acquisition, the left atrial automated functional imaging function was activated, but
used for delineation of the right atrium, by placing a point on the right atrial septal base, right atrial
free wall base and at the center of right atrial roof. The software automatically deducted the reservoir,
conduit and contractile function of right atrium in the two cases.

The case with surgical ASD closure, had a small rim of effusion at follow-up which slightly
increased in follow-up, and resolved on adequate diuresis.

Right Atrial Functions Are Shown in Figure 1A and Figure 1B.
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Figure 1. A: Right atrial functions assessment in a patient following a non-ASD cardiac surgery (mitral
cleft closure). B: Right atrial functions assessment four days following post-ASD closure, presenting
a small rim of pericardial effusion developing in the vicinity of the right atrium.

Table 1 Summarizes the Findings of Figure 1 A and B

Table 1. Summary of atrial functions in the two studied cases.

) . Cut-offs
S/P ASD Closure S/P Mitral valve repair (Absolute values)
Conduit -5 -14 >11%
Reservoir 12 16 >18-22%
Contractile -7 -2 >8-12%

Despite successful surgical results and myocardial functions, the Right Atrial (RA) conduit
function is noticeably reduced, reflecting the lack of passive atrial shortening, and the reservoir
function is mildly reduced. Notably, the impaired passive shortening is compensated by an
exaggerated atrial kick compared to the patient who has not undergone ASD closure.

Discussion

ASD surgical closure is associated with the highest rate of postpericardiotomy cases, but the
exact cause remains unclear. New automated software assessing right and left atrial functions can
provide potential insights. A study by Hajizeinali demonstrated that all right atrial functions are
impaired after surgical closure of ASD, this has not been correlated with the development of effusion
in a short-term follow-up of the study subjects [6]. Two series by Taficiu and Ritcher showed that
impaired RA functions can lead to systemic venous congestion. In the cases displayed in this brief
report, the case with surgical closure of ASD showed poor RA conduit and reservoir functions, and
a starting rim of pericardial effusion, which increased slightly in subsequent follow-up [7,8]. The
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pericardial patch used in surgical closure of these defects may impair the kinetics of the right atrium,
leading to reduced relax-ability and limited atrial shortening as an immediate short-term
consequence.

Conclusions

This brief report highlights the importance of right atrial strain assessment to determine the
reason behind the heterogeneous prevalence of effusions after ASD surgical closure compared to
other types of open heart surgery. Our findings suggest that right atrial function involvement occurs
to a greater extent after surgical ASD closure compared to another open cardiac surgery with an
untouched atrial septum. It remains to be elucidated through case-control cohort studies, whether
this functional impairment is linked to the development of postpericardiotomy syndrome in
respective cases.
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