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cor pulmonale18. Due to the use of a cut-off point, data 
are categorical, thus normal distribution does not apply 
and we used non-parametric test (χ2) that is more liberal. 
.Compliance [expressed as low (<40), medium (41-60), 
and high (>60)], and LV compared to RV (RV<LV vs. 
LV≤RV). Furthermore, multiple logistic regression mod-
els were performed to find the adjusted odds ratios (OR) 
of the statistically significant variables. The level of sta-
tistical significance was set at 5 % thus, p values less than 
0.05 were considered statistically significant. The statisti-
cal package IBM SPSS Statistics version 20 (IBM Corp., 
Armonk, NY, USA) was used for all statistical analyses.

Results
One hundred and eight patients were included in the study. 

Patient demographic characteristics are presented in Table 1. 

Statistical significance was found between P-plateau 
and PFO detection (p =0.011). As a classification bounda-
ry, the value of 26 cm H2O was used18. Patients with values 
of less than 26 were classified as being at a low level, while 
patients with values above 26 were classified as being at a 
high level. PFO was detected in 20.5 % of the patients with 
a P-plateau <26 cm H2O and in 46.15 % of patients with a 
P-plateau >26 cm H2O (p =0.011) (Table 2). 

Furthermore, statistical significance was found when 
comparing the RV dimensions with LV dimensions (p 
=0.010). In patients with an RV≥LV, the prevalence of 
PFO was 40.42 %, and of the patients with RV<LV, 18 % 
had PFO (Table 2).

There was no association between respiratory system 
compliance and PFO detection (p =0.857). In addition, 
no statistically significant association was found between 
the level of PEEP and PFO detection (p =0.113); howev-
er, an open foramen ovale was very common in patients 
with high levels of PEEP (Table 2). 

Finally, a binary logistic regression was used to iden-
tify the possibility of PFO based only on less complicated 
indexes, such as P-plateau, PEEP, compliance, and LV/
RV ratio. According to this model, the factors that influ-
ence the possibility of PFO opening were P-plateau >26 
with an OR of 3.42 and RV≥LV with an OR of 3.13 (Ta-
ble 3). Moreover, the analysis revealed that age and sex 
were not confounders.

Discussion
The main finding of our prospective cohort study is 

that the presence of PFO in mechanically ventilated ICU 
patients is 27 %, approximately the same as that reported 
in the general population12. However, the distribution of 
PFO in these mechanically ventilated patients is not ho-
mogenous. Patients with a P-plateau >26 cm H2O have a 
PFO prevalence of 46 %, and they were 3.4 times more 
likely (OR: 3.4) to have an open foramen ovale compared 
to patients with a lower P-plateau (p =0.011), (Table 3). 

Table 1: Demographic characteristics of the 108 consecu-
tive ICU adult patients under mechanical ventilation that 
were included in the study over a period of two years (2013-
2015).

Sex n Percent

Male 81 75

Female 27 25

PFO detection by TEE
No 78 72.2
Yes 30 27.8

Age

Mean 57.2

Standard Deviation 17.89

Minimum 17

Maximum 87

n: number of patients, ICU: Intensive Care Unit, n: number, PFO: 
patent foramen ovale, TEE: transesophageal echo.

Table 3: Results of the binary logistic regression, used to identify the possibility of PFO, indicating that the factors influencing 
the possibility of PFO opening are P-plateau >26 with an OR of 3.42 and RV≥LV with an OR of 3.13.

B S.E. Wald df Sig. Exp(B)
95 % C.I. for EXP(B)

Lower Upper
P-Plateau >26 cmH2O 1.230 0.517 5.654 1 0.017 3.421 1.241 9.430
RV≥LV 1.143 0.483 5.610 1 0.018 3.136 1.218 8.075
Constant -1.932 0.404 22.857 1 0.000 0.145

PFO: patent foramen ovale, CI: confidence interval, P-plateau: plateau pressure, LV: left ventricular, RV: right ventricular.

Table 2: Statistical significance of PFO detection according to variables such as P-plateau, RV dimension, PEEP level, and 
compliance. 

No PFO PFO detected X2 p value
P-plateau >26 53.8 % 46.15 % 6.516 0.011
RV>LV 59.58 % 40.42 % 6.635 0.010
PEEP>9 54.55 % 45.45 % 2.289 0.130
Compliance 73 % 27 % 0.308 0.857

PFO: patent foramen ovale, RV: right ventricular PEEP: positive end-expiratory pressure, LV: left ventricular, P-plateau: plateau pressure.




