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ABSTRACT: Background: To investigate the impact of preoperative extracorporeal membrane oxygenation
(ECMO) on clinical outcomes in pediatric heart transplantation (PHT). Methods: This retrospective cohort
analysis was conducted on 19 pediatric heart transplant recipients, divided into two groups: ECMO and
non-ECMO, based on whether preoperative ECMO was utilized. We evaluated the patients’ surgical
conditions, postoperative complications, and survival rates. Additionally, the analysis focused on the
differences and correlations in clinical characteristics, inflammatory markers, and long-term survival
outcomes. Results: There was no statistically significant difference in perioperative survival rates between
the ECMO group (85.7%) and the non-ECMO group (83.3%). However, the ECMO group exhibited
significantly higher levels of inflammatory markers, including Interleukin-6 (IL-6), Interleukin-8 (IL-8),
Interleukin-6 (IL-10), Tumor Necrosis Factor-a (TNF-α), and C-reactive protein (CRP), compared to the
non-ECMO group (p < 0.05). Notably, IL-6, IL-8, and CRP levels in the ECMO group were found to
normalize to the levels of the non-ECMO group 24 h after the operation. The cohort demonstrated a mean
donor-recipient weight ratio of 1.38 ± 0.39, with successful cardiac remodeling observed in recipients of
oversized grafts, with the highest Donor-Recipient Weight Ratio (DRWR) reaching 3.0. Conclusions: The
donor-recipient size mismatch plays a significant role in influencing the success rate of PHT. Despite the
inflammatory response and perioperative complications, ECMO proves to be an effective bridging strategy,
ultimately enhancing overall outcomes in PHT.
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1 Introduction

Pediatric heart transplantation (PHT) remains the gold-standard treatment for end-stage heart
failure in children, with over 500 cases performed annually worldwide and a one-year survival rate
exceeding 87.2% [1–3]. Despite significant advancements in the field, several challenges continue to
impede clinical progress, particularly concerning donor-recipient size mismatch, prolonged waitlist
times, and suboptimal outcomes in high-risk cohorts requiring preoperative mechanical circulatory
support [4–7]. Additionally, waitlist mortality remains unacceptably high, with an estimated
mortality rate of slightly more than 20% for patients who are not transplanted within one year of
listing [8]. Extracorporeal membrane oxygenation (ECMO), as a key component of extracorporeal
life support, plays a critical role in bridging critically ill patients to heart transplantation [6,9].
Reports indicate that the one-year survival rate for those bridged with ECMO to transplant is
73.5% [10]. However, the optimal timing for ECMO initiation and the various complications
associated with its use are key factors that limit its widespread application. In this study, we
retrospectively analyzed the data of 19 pediatric heart transplant cases at a single center, focusing
on donor-recipient clinical data, perioperative conditions, postoperative complications, and the
impact of preoperative ECMO use on patients’ clinical characteristics and inflammatory status. Our
aim is to provide valuable insights that could enhance the clinical outcomes of PHT.

2 Materials & Methods

All donor hearts were procured through organ donation and allocated via the China Organ
Allocation and Sharing Computer System.

2.1 Subjects

A total of 19 pediatric patients who underwent heart transplantation at the Seventh Medical
Center of Chinese PLA General Hospital, from May 2022 to December 2024, were included in this
study. This study was conducted in accordance with the Declaration of Helsinki and was reviewed
and approved by the Ethics Committee of the Seventh Medical Center of the Chinese PLA General
Hospital (S2024-044-01). The requirement for informed patient consent was waived by the Board due
to the retrospective nature of the research. Demographics and Clinical Characteristics of receptors
and donors are summarized in Table 1.

Table 1: Demographics and Clinical Characteristics of receptors and donors.

Receptor Information (n = 19) Numerical Value

Sex (case)
Male 10 (52.6%)

Female 9 (47.4%)

Age (y) 0.6~16.0 (median: 12.0; IQR:
10.0–13.0)

Body mass (kg) 7.0~67.5 (41.6 ± 16.2)

Blood type (case)
A 4 (21.1%)
B 6 (31.6%)
O 7 (36.8%)

AB 2 (10.5%)
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Table 1: Cont.

Receptor Information (n = 19) Numerical Value

Clinical diagnosis
Dilated cardiomyopathy 16 (84.2%)

Hypertrophic nonobstructive
cardiomyopathy 1 (5.3%)

Fulminant myocarditis 1 (5.3%)
Ischemic cardiomyopathy 1 (5.3%)

NYHA Class IV (case) 19

PRA < 10% 100%

Donor Information (n = 19)

Gender
Male 13 (68.4%)

Female 6 (31.6%)

Age (y) 1.3~59.0 (28.3 ± 16.8)

Body mass (kg) 9.5~80.0 (median: 60.0; IQR:
39.0–70.0)

Donor-recipient weight ratio 0.74~3.0 (median: 1.36; IQR:
1.11–1.67)

Blood type (case)
A 2 (10.5%)
B 5 (26.3%)
O 12 (63.2%)

ABOi (case) 5 (21.1%)
Abbreviations: NYHA = New York Heart Association; PRA = panel-reactive antibody; ABOi = ABO-incompatible; IQR =
interquartile range. Data are expressed as mean ± SD or median (inter quartile range).

2.2 Heart Transplantation Procedure

The bicaval anastomosis technique was used in all cases. Immunosuppressive induction therapy
was initiated with basiliximab (an Interleukin-2 receptor antagonist) and methylprednisolone.
For postoperative maintenance immunosuppression, tacrolimus, mycophenolate mofetil, and
prednisone acetate were used. Conventional postoperative support, including mechanical ventilation
in the intensive care unit (ICU), was provided as required.

Perioperative conditions and postoperative complications of the patients were carefully
monitored and recorded. Follow-up records were maintained to track postoperative survival
times. The duration of postoperative ICU stays, length of mechanical ventilation, aortic cross-clamp
time during surgery, and cardiopulmonary bypass time were documented. Additional factors
such as recipient body surface area (BSA), preoperative left ventricular ejection fraction (LVEF),
preoperative left ventricular end-diastolic diameter (LVEDD), cardiothoracic ratio on chest X-ray,
donor heart cold ischemia time, and Donor-Recipient Weight Ratio (DRWR) were collected and
calculated. All imaging studies were obtained within two weeks prior to cardiac transplantation.
Based on preoperative use of ECMO, the patients were divided into two groups: ECMO group (n
= 12) and non-ECMO group (n = 7) (Table 2). The donor-recipient weight ratio (DRWR) ranged
from 0.74 to 3.0 (median: 1.36; interquartile range (IQR): 1.11–1.67), with the highest DRWR being
3.0. Serum levels of inflammatory cytokines, including Interleukin-1β (IL-1β), IL-2, IL-4, IL-5, IL-6,
IL-8, IL-10, IL-12p70, IL-17, Tumor Necrosis Factor-a (TNF-α), Interferon-a (IFN-α), IFN-γ, and
C-reactive protein (CRP), were measured at 24 h preoperatively, and at 24 and 72 h postoperatively
(Table 3).
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Table 2: The surgery-related characteristics of patients receiving pediatric heart transplantation.

Covariate Total ECMO Group Non-ECMO
Group t/U p

Postoperative ICU stay duration (d) 14.0 (6.0, 29.0) 7.0 (0.0, 22.0) 14.0 (0.0, 52.0) 25.000** 0.419
Postoperative duration of Mechanical

ventilation (h) 165.0 (42.0, 292.0) 75.0 (0.0, 468.0) 109.0 (0.0, 267.0) 38.000** 0.615

Aortic cross-clamp time (min) 64.89 ± 13.87 63.64 ± 14.70 61.83 ± 11.91 −0.257* 0.801
CPB time (min) 186.40 ± 69.11 199.09 ± 65.19 177.83 ± 86.24 −0.575* 0.574

BSA (m2) 1.27 ± 0.36 1.34 ± 0.30 1.11 ± 0.48 −1.238* 0.235
Graft preoperative LVEF (%) 29.32 ± 10.97 24.64 ± 9.32 34.0 ± 6.29 2.188* 0.045
Preoperative LVEDD (mm) 57.05 ± 12.45 61.50 ± 10.68 49.43 ± 12.18 2.260* 0.037

Cardiothoracic ratio 0.61 ± 0.09 0.63 ± 0.09 0.61 ± 0.05 −0.632 0.537
Cold ischemic time (min) 201.30 ± 90.88 179.27 ± 74.44 223.17 ± 118.43 0.945* 0.359

Donor-to-recipient body weight ratio 1.36 (1.11, 1.67) 1.29 (0.95, 1.63) 1.76 (0.36, 3.16) 14.500** 0.063

Abbreviations: ECMO = extracorporeal membrane oxygenation; ICU = intensive care unit; CPB = cardiopulmonary
bypass; BSA, body surface area; LVEDD = left ventricular end-diastolic diameter. Data are expressed as mean ± SD or
median (inter quartile range). *: t-test; **: Mann-Whitney U test; p < 0.05 indicates statistical significance.

Table 3: Preoperative serum inflammatory cytokines in patients receiving pediatric heart transplantation.

Covariate ECMO Group Non-ECMO Group t/U p

IL-1β (pg/mL) 2.12 ± 0.93 1.43 ± 1.03 −1.494* 0.154
IL-2 (pg/mL) 1.49 (0.48, 2.77) 1.32 (0.78, 1.74) 42.000** 0.999
IL-4 (pg/mL) 1.63 (0.85, 2.21) 1.93 (1.09, 5.73) 28.500** 0.254
IL-5 (pg/mL) 0.70 (0.30, 1.33) 0.72 (0.60, 1.00) 43.000** 0.933
IL-6 (pg/mL) 226.80 (159.90, 298.50) 10.27 (9.38, 38.00) 82.000** 0.001
IL-8 (pg/mL) 257.50 (175.40, 392.60) 28.40 (26.09, 63.84) 81.000** 0.001

IL-10 (pg/mL) 19.08 (7.37, 25.05) 3.92 (3.23, 7.18) 68.000** 0.028
IL-12P70 (pg/mL) 1.10 (0.01, 2.01) 0.20 (0.02, 0.41) 22.000** 0.088

IL-17 (pg/mL) 4.07 (2.61, 7.15) 1.48 (1.00, 8.40) 61.500** 0.099
TNF-α (pg/mL) 4.46 ± 2.18 1.67 ± 0.59 −3.277* 0.004
IFN-α (pg/mL) 1.57 ± 1.14 2.78 ± 1.61 1.926* 0.071
IFN-γ (pg/mL) 6.40 ± 3.26 8.32 ± 3.62 1.190* 0.250

CRP (mg/L) 49.70 (3.45, 131.80) 1.90 (0.80, 3.20) 69.000** 0.022
Abbreviations: ECMO = extracorporeal membrane oxygenation; IL = Interleukin; TNF = tumor necrosis factor; IFN = interferon;
CRP = C-reactive protein. Data are expressed as mean ± SD or median (inter quartile range). *: t-test; **: Mann-Whitney
U test; p < 0.05 indicates statistical significance.

2.3 Statistical Analysis

Statistical analysis was conducted using SPSS version 26.0 (IBM Inc., Armonk, USA). The
normality of the data was assessed using the Kolmogorov-Smirnov test, and homogeneity of
variance was assessed using Levene’s test. Normally distributed continuous data are presented as
mean ± SD (x ± s) and were compared between two groups using the t-test or repeated-measures
analysis of variance (ANOVA). Non-normally distributed continuous data are presented as median
(IQR) and were compared between two groups using the Mann-Whitney U test. Categorical data
are expressed as percentages and were analyzed using the chi-square test. Correlation analysis was
performed using the Spearman’s rho test. Kaplan-Meier survival analysis was used to estimate
survival rates, with all-cause mortality or re-transplantation as the primary endpoint events. A p <
0.05 was considered statistically significant.
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3 Results

3.1 Surgery-Related Characteristics and Complications

All transplantations were successfully performed. 5 patients underwent ABO-incompatible
(ABOi) heart transplants, including one Type B recipient who received a Type O donor heart, 1
Type AB recipient who received a Type A donor heart, and 3 Type A recipients who received Type
O donor hearts. Among these, 1 case had the highest DRWR of 3.0. This patient was discharged on
postoperative day 28 and returned for a follow-up two months later, with the transplanted heart
having resized to fit the recipient’s body (Fig. 1).

Figure 1: Digital radiography (DR) images of patients with maximum donor-recipient weight ratio
(DRWR). (A) Pre-transplant DR imaging showing an enlarged heart with an increased cardiothoracic ratio of
approximately 0.63. (B) Transplantation of a 19-year-old donor heart (DRWR of 3.0), with a cardiothoracic ratio
of 0.75, at 13 days postoperatively. (C) Repeat DR imaging at 2 months post-transplantation, demonstrating
the heart restored to the adapted recipient’s size, with a cardiothoracic ratio of approximately 0.57.

In the ECMO group, 12 patients were included, all undergoing ECMO-bridged transplantation
(including 1 case with ECMO plus left ventricular drainage). Of these, 3 patients continued ECMO
support postoperatively. In the non-ECMO group, 3 out of 7 patients required ECMO support
postoperatively, 1 patient received continuous renal replacement therapy (CRRT) preoperatively, and
4 patients required CRRT postoperatively, including 2 patients who received both ECMO and CRRT.

Postoperative complications included acute kidney injury and pericardial effusion in 3 cases,
delayed chest closure and sternum infection with poor wound healing in 2 cases, and ECMO
cannulation site infection in 2 cases. One of these cases was complicated by femoral nerve injury,
leading to flaccid paralysis of both lower limbs. Cytomegalovirus (CMV) infection occurred in
2 cases, one of which was also complicated by Pneumocystis jirovecii infection. Pleural effusion was
observed in 2 cases, and 1 patient experienced severe cerebral edema with difficulty weaning from
the ventilator, necessitating a tracheostomy. Other complications included pneumothorax in 1 case,
hypertension in 2 cases, and hyperglycemia in 1 case. All complications improved or were resolved
with appropriate treatments.

3.2 Mortality and Follow-Up

Among the 19 pediatric patients, 3 deaths were recorded. 1 death occurred in the ECMO group,
involving a patient who underwent ABOi heart transplantation and died of multi-organ failure due
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to graft dysfunction on postoperative day 5. The other two deaths occurred in the non-ECMO group:
one patient died of cerebral infarction 3 months postoperatively, and another died of acute rejection
6 months postoperatively. Among the 5 patients who underwent ABOi heart transplantation,
4 survived to the end of the follow-up period, apart from the aforementioned death. The follow-up
duration for the 16 surviving patients ranged from 5 to 870 days (335.0 ± 225.3 days). All school-age
and adolescent children who were discharged have returned to school and maintained a high
quality of life. Kaplan-Meier analysis was used to estimate survival rates, with all-cause mortality
or re-transplantation as the primary endpoint events. The survival rates of the 19 pediatric patients
and the impact of preoperative ECMO use on survival are shown in Fig. 2. The overall cumulative
survival rate was 84.2% (Fig. 2A), with a cumulative survival rate of 85.7% in the ECMO group
and 83.3% in the non-ECMO group (Fig. 2B). There was no statistically significant difference in
perioperative survival rates between the ECMO and non-ECMO groups (p = 0.275, Fig. 2B).

Figure 2: Survival analysis of patients receiving pediatric heart transplantation. (A) Kaplan-Meier actuarial
curve displaying survival probability (up to 941 days of follow-up) following PHT. (B) Kaplan-Meier survival
curves comparing children with preoperative ECMO support to those without ECMO support.

3.3 The Effects of ECMO on PTH Clinical Outcomes

The demographics and clinical characteristics of receptors and donors were shown in Table 1,
and the surgery-related characteristics of patients receiving pediatric heart transplantation were
shown in Table 2. The LVEF was significantly lower in the ECMO group than in the non-ECMO
group (t = 2.188, p = 0.040). The LVEDD was significantly higher in the ECMO group than in the
non-ECMO group (t = 2.260, p = 0.037). Correlation analysis of these clinical indicators between
the two groups showed that the postoperative duration of mechanical ventilation was positively
correlated with postoperative ICU stay duration (r = 0.777, p < 0.001) and cardiopulmonary bypass
time (r = 0.593, p = 0.007). Recipient BSA was positively correlated with aortic cross-clamp time
(r = 0.593, p = 0.045) and negatively correlated with the DRWR (r = −0.516, p = 0.024) (Fig. 3).

3.4 The Effects of ECMO on Perioperative Inflammatory Markers

Preoperative levels of inflammatory markers, including IL-1β, IL-2, IL-4, IL-5, IL-6, IL-8, IL-10,
IL-12p70, IL-17, TNF-α, IFN-α, IFN-γ, and CRP were compared between the two groups (Table 3).
The ECMO group had significantly higher levels of IL-6, IL-8, IL-10, TNF-α, and CRP compared to
the non-ECMO group (p < 0.05). Correlation analysis between postoperative ICU stay duration,
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postoperative duration of mechanical ventilation, preoperative LVEF, preoperative LVEDD, and
serum levels of IL-6, IL-8, IL-10, TNF-α, and CRP revealed that the postoperative duration of
mechanical ventilation was positively correlated with serum CRP levels (r = 0.544, p = 0.016), and
preoperative LVEF was negatively correlated with serum IL-6 levels (r = −0.603, p = 0.006) (Fig. 4).

The serum levels of IL-1β, IL-2, IL-4, IL-5, IL-6, IL-8, IL-10, IL-12p70, IL-17, TNF-α, IFN-α,
IFN-γ, and CRP at 24 and 72 h postoperatively were assayed. IL-6 levels decreased over time in
both groups (F within-group = 9.107, p within-group = 0.004). Between-group comparisons showed
that IL-6 levels were significantly higher in the ECMO group compared to the non-ECMO group
(F between-group = 7.256, p between-group = 0.017). Interaction analysis indicated a statistically
significant interaction between ECMO use and time (F interaction = 11.49, p interaction < 0.001)
(Fig. 5A). IL-8 (F between-group = 6.111, p between-group = 0.025) and CRP (F within-group = 13.51,
p within-group < 0.001) levels were significantly higher in the ECMO group than in the non-ECMO
group (Fig. 5B,C).

Figure 3: Correlation analysis of perioperative clinical characteristics. (A,B) The postoperative duration
of mechanical ventilation was positively correlated with both the postoperative ICU stay duration and
cardiopulmonary bypass time. (C,D) The recipient’s body surface area was positively correlated with aortic
cross-clamp time and negatively correlated with the donor-to-recipient weight ratio. r: Correlation coefficient;
p < 0.05 indicates statistical significance.
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Figure 4: Correlation analysis of perioperative clinical characteristics and inflammatory cytokines. (A) The
postoperative duration of mechanical ventilation is positively correlated with serum C-reactive protein (CRP)
levels. (B) Preoperative left ventricular ejection fraction (LVEF) is negatively correlated with serum IL-6
levels. r: Correlation coefficient; p < 0.05 indicates statistical significance.

Figure 5: Analysis of inflammatory cytokines pre- and post-pediatric heart transplantation. (A) IL-6 levels
decreased over time in both groups (p within-group = 0.004). Between-group comparisons showed that IL-6
levels were significantly higher in the ECMO group compared to the non-ECMO group (p between-group = 0.017).
Interaction analysis indicated a statistically significant interaction between ECMO use and time (p interaction
< 0.001). (B,C) IL-8 (p between-group = 0.025) and CRP (p within-group < 0.001) levels were significantly higher in
the ECMO group than in the non-ECMO group. *p < 0.05 indicates statistical significance.

4 Discussion

PHT has emerged as a definitive therapeutic intervention for patients with end-stage heart
failure that is unresponsive to conventional pharmacological and surgical treatments [11]. Due
to the shortage of donor hearts, patients often face prolonged waiting times for a suitable donor.
During this waiting period, some patients become critically ill and require intensive life support.
ECMO and left ventricular assist devices (LVADs) can stabilize hemodynamics, mitigate end-organ
dysfunction, and provide essential support during acute graft failure or cardiogenic shock, playing
a pivotal role in bridging critically ill patients to heart transplantation. ECMO is primarily divided
into two types: veno-venous ECMO (VV-ECMO) and veno-arterial ECMO (VA-ECMO). In PHT,
due to the prevalence of heart failure in patients, VA ECMO, which provides circulatory support, is
more commonly used. Our center exclusively employs VA ECMO. Over the past decade, with the
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successful clinical application of ventricular assist devices (VADs), the use of VA-ECMO as a sole
pre-transplant bridging therapy has steadily declined. However, ECMO remains indispensable in
acute settings due to its rapid deployability and biventricular support capabilities. Simultaneously,
the demographic of VA-ECMO-treated patients has shifted toward younger, more critically ill
children [12]. LVADs, while effective for chronic support, have limitations in pediatric and
congenital heart disease populations due to anatomical constraints and increased thrombotic
risks. Additionally, the limited availability of small-sized pediatric VADs in China, due to weight
constraints, means that VA-ECMO remains the primary option for mechanical circulatory support in
children awaiting heart transplantation. A retrospective study analyzed pediatric heart transplant
cases from 2005 to 2017, including 240 cases that utilized ECMO for preoperative bridging therapy.
The early postoperative, 1-year, and 5-year mortality rates were 25.43%, 32.57%, and 45.51%,
respectively, demonstrating favorable survival rates [13]. However, despite ECMO’s significant
role in PHT management, there is still controversy regarding the optimal timing for its initiation, as
well as various cannulation and management strategies. Complications, such as bleeding, infection,
and neurological injury, remain a major concern [12,14–16]. In the present study, we found that
the ECMO group had significantly lower LVEF and higher LVEDD. This suggests that baseline
ventricular dysfunction predisposes patients to risk factors that necessitate ECMO, highlighting
the importance of ventricular impairment as a key factor in determining the need for ECMO.
These findings align with previous studies that have identified ventricular dysfunction as a critical
determinant in the decision to initiate ECMO [17].

The initiation of ECMO triggers systemic inflammatory response that involves the activation of
coagulation cascades, endothelial dysfunction, and interactions between leukocytes and platelets [18–21],
which leads to cytokine release and potentially multiorgan injury [20]. Key inflammatory mediators, such
as IL-6, play a significant role in the acute-phase response, promoting myocardial injury and endothelial
activation, which could worsen graft dysfunction [22]. Elevated levels of TNF-α and IL-8 further
contribute to endothelial permeability and neutrophil recruitment, exacerbating ischemia-reperfusion
injury. CRP, often used as a marker for systemic inflammation, has been shown to correlate with
prolonged ventilator dependence, indicating that a higher preoperative inflammatory burden may
impair postoperative recovery. In this study, the levels of IL-6, IL-8, IL-10, TNF-α, and CRP were
significantly higher in the ECMO group. However, it was observed that 24 h after the operation, the
levels of IL-6, IL-8, and CRP had returned to similar levels as those in the non-ECMO group, with no
significant difference in mortality between the two groups. This suggests that while ECMO activates
an inflammatory response in patients undergoing PTH, it provides crucial life support for critically
ill patients, particularly during the perioperative period. Therefore, ECMO can improve the overall
prognosis for individuals with PHT.

Children face unique challenges related to growth and weight changes during development,
which often lead to size mismatches between donor and recipient hearts in PHT [23,24]. The DRWR
is generally accepted to fall within the range of 0.8 to 1.2. However, the use of larger donor hearts
(with DRWR > 1.2) is common in PHT, with studies indicating that more than 50% of pediatric
recipients receive hearts from larger donors [25]. Smaller donor hearts, on the other hand, are
associated with increased mortality within the first-year post-transplantation. In this study, the
average DRWR was 1.38 ± 0.39, with two cases having a DRWR of 0.84. The remaining cases
had a DRWR > 1.00, with the highest DRWR reaching 3.0. Notably, the patient with the highest
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DRWR experienced a successful postoperative recovery and was discharged without complications.
Follow-up two months later revealed that the transplanted heart had adapted in size to fit the
recipient, demonstrating the heart’s ability to remodel post-transplantation. This finding aligns
with other studies, which suggest that donor-recipient size mismatch may not preclude successful
outcomes when proper post-transplant management and support are provided [26].

A total of five ABOi heart transplants have been performed at our center, with 4 of these
recipients surviving to date. This highlights the potential for successful outcomes in ABOi heart
transplantation, despite the inherent immunological challenges associated with this procedure.
ABOi heart transplantation presents a viable option for pediatric patients, especially in situations
where donor availability is limited. It offers the opportunity to reduce waiting list times without
compromising long-term survival, making it an important strategy in addressing the ongoing
challenges in PHT [2,27].

This study has several limitations: The single-center retrospective design and small ECMO
cohort limit generalizability. Lack of longitudinal cytokine monitoring restricts precise guidance
on anti-inflammatory management during ECMO support. Unmeasured confounders like
immunosuppression variability may influence outcomes. These constraints highlight the need for
multicenter studies to validate ventricular parameter thresholds for ECMO initiation and establish
cytokine-guided management protocols.

5 Conclusion

In conclusion, ECMO delivers essential hemodynamic stabilization for critically ill pediatric
patients despite provoking transient inflammatory responses, facilitating successful transplantation
with outcomes equivalent to non-ECMO recipients. Clinically, our findings validate three key
applications: ventricular dysfunction markers (LVEF/LVEDD) should inform ECMO initiation
decisions; donor-recipient size matching demonstrates flexibility within a DRWR range of 0.8–3.0
when supported by intensive postoperative monitoring; and ABO-incompatible transplantation
emerges as a viable strategy to mitigate waitlist mortality.
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