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Background: Gestational diabetes mellitus (GDM) increases the risk of cardiovascular abnormalities in 
offspring. The objective of this study is to assess changes in left ventricular myocardial work using the left 
ventricular pressure-strain loop (LVPSL) method in neonates born to mothers with GDM. The aim of the 
research is to examine early impairments in neonatal left ventricular systolic function and to investigate 
whether these impairments persist over time.
Methods: In a prospective cohort study, we enrolled 61 neonates born to mothers with GDM and  
30 healthy neonates born to mothers without pregnancy complications between August 2021 and March 
2023 using a random method. The GDM group was further subdivided based on maternal hemoglobin A1c 
(HbA1c) levels into those with HbA1c ≤6.5% and those with HbA1c >6.5%. Echocardiographic assessments 
and left ventricular myocardial work parameters were measured and compared across the three groups using 
one-way analysis of variance (ANOVA) with multiple comparisons conducted using the Least Significant 
Difference t (LSD-T) test and multiple correction using the Bonferroni method in terms of data of normal 
distribution and homoscedasticity. Non-normally distributed data were presented as median (first quartile, 
third quartile) [M (Q1, Q3)] and compared using the Kruskal-Wallis H test. The correlation between 
myocardial work parameters in neonates born to mothers with GDM and the maternal HbA1c levels was 
also analyzed using Pearson correlation analysis or Spearman’s rank correlation.
Results: The enrolled 61 neonates born to women with GDM comprised 34 male and 27 female neonates, 
with a gestational age (GA) of 38.9±1.7 weeks. The control group 30 healthy neonates comprised 17 males 
and 13 females, with a GA of 39.1±1.8 weeks. Neonates in the HbA1c ≤6.5% and HbA1c >6.5% groups 
demonstrated increased interventricular septal thickness (IVSD) (P<0.05) compared to the control group. 
However, no significant differences in IVSD were observed among the groups after a 12-month follow-up 
(P>0.05). At birth and during the 12-month follow-up, global longitudinal strain (GLS), global work index 
(GWI), and global constructive work (GCW) values were lower in both HbA1c groups compared to the 
control group, with the HbA1c >6.5% group revealing significantly reduced GLS, GWI, and GCW (P<0.05). 
Neonatal GLS exhibited a positive correlation with maternal HbA1c, whereas GWI and GCW revealed 
negative correlations (r=0.683, r=−0.709, r=−0.688, P<0.001).
Conclusions: The LVPSL method can examine early impairments in left ventricular systolic function in 
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Introduction

In recent years, the prevalence of gestational diabetes 
mellitus (GDM) has been increasing, driven by rising obesity 
rates, advanced maternal age, and lifestyle changes (1).  
GDM is associated with an elevated risk of obesity, 
metabolic disorders, and cardiovascular diseases in neonates, 
with cardiovascular complications being particularly severe. 
These complications commonly manifest as congenital heart 
malformations, myocardial hypertrophy, and myocardial 
damage, potentially elevating the risk of cardiovascular 
events during childhood and adulthood (2-6). Research 
conducted both domestically and internationally indicates 
that while structural changes in the hearts of neonates born 

to mothers with GDM may resolve within a few months 
post-birth, the associated cardiac functional impairments 
tend to be irreversible (7,8).

The non-invasive left ventricular pressure-strain loop 
(LVPSL) method uses speckle tracking imaging (STI) and 
accounts for the influence of afterload on the myocardium 
without load dependence and angle dependence. LVPSL, 
which closely approximates the invasive pressure-volume 
loop, has been confirmed to have good correlation with 
oxygen consumption and regional myocardial glucose 
metabolism as assessed by fluorodeoxyglucose positron 
emiss ion tomography (FDG-PET).  This  method 
enables the early and quantitative detection of changes 
in left ventricular myocardial function (9,10). LVPSL is 
currently used for the early assessment of impaired left 
ventricular systolic function in various conditions, including 
hypertension, diabetes, coronary artery disease, and heart 
failure (11-13). There have been few studies reporting 
LVPSL in neonates born to mothers with GDM. The 
objective of this study is to use LVPSL to assess changes 
in left ventricular myocardial work in neonates born to 
mothers with GDM, to identify early impairments in left 
ventricular systolic function in these neonates, and to 
determine, through follow-up, whether these impairments 
persist even later. We present this article in accordance with 
the STROBE reporting checklist (available at https://cdt.
amegroups.com/article/view/10.21037/cdt-24-450/rc).

Methods

Study participants

A total of 61 neonates born to women with GDM were 
enrolled from the Obstetrics and Gynecology Department 
of the Seventh Medical Center of the Chinese People’s 
Liberation Army (PLA) General Hospital between 
August 2021 and March 2023 into the case group. Based 
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on hemoglobin A1c (HbA1c) levels of the mothers with 
GDM, the neonates were further classified into those 
with HbA1c ≤6.5% (n=34) and those with HbA1c >6.5% 
(n=27). Additionally, 30 healthy neonates born to mothers 
without pregnancy complications during the same period 
were included in the control group, which matched for 
age and gender. The enrolled neonates were followed up 
until 12 months after delivery (Figure 1). The diagnostic 
criteria for GDM included a 75 g oral glucose tolerance 
test (OGTT) with fasting blood glucose ≥5.1 mmol/L,  
1-hour  postprandia l  ≥10.0  mmol/L,  and 2-hour 
postprandial ≥8.5 mmol/L, and the diagnosis was confirmed 
by meeting one or more of these criteria (14). Exclusion 
criteria encompassed: (I) neonates born at a gestational 
age (GA) <37 weeks; (II) neonates with an Apgar score 
<7; (III) congenital heart disease or other malformations; 
(IV) requirement for mechanical ventilation; (V) maternal 
pregnancy complications; and (VI) chronic maternal 
diseases like hypertension, hyperthyroidism, congenital 
heart disease, and chronic kidney disease. This study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013) and approved by the Ethics Committee 
of the Seventh Medical Center of Chinese PLA General 
Hospital (No. S2024-006-01). Informed consent was 
obtained from all participants’ legal guardians.

Measurements and records for all neonates included 

in the study encompassed length, weight, systolic blood 
pressure (SBP), diastolic blood pressure (DBP), and heart 
rate (HR). Body mass index (BMI) was calculated using the 
formula BMI = weight/height2. Additionally, laboratory 
indexes, including blood glucose and HbA1c, were recorded 
for the mothers with GDM.

Instruments and methods

Echocardiogram examinations were conducted on all 
neonates included in the study between 24–48 hours after 
birth and at 12 months. The GE Vivid E9 ultrasound 
diagnostic system (GE Vingmed Ultrasound AS, Horten, 
Norway), equipped with a 6S probe (frequency range, 2.4 
to 8 MHz) and an Echo PAC ultrasound workstation, was 
used for these examinations. Routine two-dimensional 
imaging captured echocardiographic parameters, including 
interventricular septal thickness (IVSD) at end-diastole, left 
ventricular end-diastolic diameter (LVEDD), left ventricular 
end-systolic diameter (LVESD), and left ventricular 
posterior-wall thickness at end-diastole (LVPWD). The left 
ventricular ejection fraction (LVEF) was measured using 
the biplane Simpson’s method. Dynamic images of the left 
ventricle’s apical four-chamber, three-chamber, and two-
chamber views were collected and stored at a frame rate of  
60–80 frames per second. These images were then uploaded 

Figure 1 Flow diagram of the study. GDM, gestational diabetes mellitus.
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to the Echo PAC workstation, where the endocardium of 
the apical four-chamber, two-chamber, and three-chamber 
heart images were outlined. The system automatically 
generated regions of interest; manual adjustments were 
made if tracking was unsatisfactory. The opening and closing 
times of the mitral and aortic valves were determined, 
and systolic and DBPs were entered to obtain the LVPSL 
17-segment myocardial work index bullseye plot and overall 
myocardial work parameters, including global work index 
(GWI), global constructive work (GCW), global wasted 
work (GWW), and global work efficiency (GWE). The 
collection, measurement, and analysis of echocardiographic 
images were conducted by three physicians with over ten 
years of clinical ultrasound experience.

Statistical analysis

Statistical analyses were conducted using SPSS version 26.0. 
The Shapiro-Wilk test was used to assess the normality of 
quantitative data. Data that followed a normal distribution 
were expressed as mean ± standard deviation and compared 
using one-way ANOVA, with multiple comparisons 
conducted using the Least Significant Difference t (LSD-T) 
test, with multiple correction using the Bonferroni method. 
Non-normally distributed data were presented as median 
(first quartile, third quartile) [M (Q1, Q3)] and compared 
using the Kruskal-Wallis H test. Categorical data were 
reported as number (percentage) and analyzed using the χ2 
test. Linear regression analysis was performed to assess the 
independent effect of GDM on left ventricular myocardial 
work parameters at birth and 12 months of age while 
controlling for GA, gender, mode of delivery. 

The correlation between neonatal left ventricular 
myocardial work parameters in offspring of mothers with 
GDM and the HbA1c levels of the mothers was examined 
using Pearson correlation analysis or Spearman’s rank 
correlation. A P value of <0.05 was considered statistically 
significant.

Results

Comparison of general clinical data among three groups

Sixty-one neonates born to women with GDM comprised 
34 male and 27 female neonates, with GA of 38.9±1.7 weeks.  
The control group 30 healthy neonates comprised 17 males 
and 13 females, with GA of 39.1±1.8 weeks. No significant 
differences were observed in gender, length, SBP, DBP, 
or HR among the three groups of neonates (all P>0.05). 
However, neonates in the HbA1c ≤6.5% group and HbA1c 
>6.5% groups had higher weights and BMI compared to the 
control group, with statistically significant differences (all 
P<0.05). Additionally, neonates in the HbA1c >6.5% group 
exhibited higher weights and BMI than those in the HbA1c 
≤6.5% group, with statistically significant differences (all 
P<0.05), as depicted in Table 1.

Comparison of routine echocardiographic parameters 
among groups at birth and at 12-month follow-up

No significant differences were found in LVEDD, LVESD, 
LVPWD, or LVEF among the three groups of neonates (all 
P>0.05). However, both the HbA1c ≤6.5% group and the 
HbA1c >6.5% group exhibited significantly thicker IVSD 
compared to the control group (P<0.05). The comparison 

Table 1 Comparison of general data among the three groups 

General characteristics Control group (n=30) HbA1c ≤6.5% group (n=34) HbA1c >6.5% group (n=27) F/χ2 P

Male 17 (56.7) 20 (58.82) 14 (51.9) 0.304 0.86

Length (cm) 47.03±2.48 47.97±2.65 47.85±2.58 1.203 0.31

Weight (g) 2,598±521 3,146±613a 3,503±572ab 18.278 <0.001

BMI (kg/m2) 11.74±2.24 13.82±3.25a 15.17±1.18ab 14.214 <0.001

SBP (mmHg) 66.93±6.37 64.29±6.78 65.07±7.22 1.250 0.29

DBP (mmHg) 38.13±7.36 35.32±6.02 36.37±6.11 1.499 0.23

HR (BPM) 143.83±16.45 140.32±17.21 141.56±16.56 0.355 0.70

Data are presented as mean ± standard deviation or n (%). Compared to the control group, a, P<0.017; compared to HbA1c ≤6.5% group, 
b, P<0.017. BMI, body mass index; BPM, beats per minute; DBP, diastolic blood pressure; HbA1c, hemoglobin A1c; HR, heart rate; SBP, 
systolic blood pressure; 1 mmHg =0.133 kPa. 
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of IVSD between the HbA1c ≤6.5% group and the HbA1c 
>6.5% group did not reveal a significant difference (P=0.36), 
as depicted in Table 2. At the 12-month follow-up, there 
were no significant differences in LVEDD, LVESD, IVSD, 
LVPWD, or LVEF among the three groups (all P>0.05), as 
depicted in Table 2.

Comparison of left ventricular myocardial work parameters 
among groups at birth and at 12-month follow-up

Left ventricular myocardial word parameters at birth and 
at 12-month follow-up are shown in Figure 2. Compared 
to the control group, both the HbA1c ≤6.5% and HbA1c 
>6.5% groups exhibited reductions in global longitudinal 
strain (GLS), GWI, and GCW, with all differences being 
statistically significant (all P<0.05). Furthermore, the 
HbA1c >6.5% group demonstrated lower GLS, GWI, 
and GCW compared to the HbA1c ≤6.5% group, with all 
differences also reaching statistical significance (all P<0.05). 
These findings remained significant when adjusted for GA, 
gender, mode of delivery. No significant differences were 
found in the GWW and GWE among the three groups (all 
P>0.05), as depicted in Table 3.

At the 12-month follow-up, GLS, GWI, and GCW 
remained lower in the HbA1c ≤6.5% and HbA1c >6.5% 
groups compared to the control group, with all differences 
being statistically significant (all P<0.05). The GLS, 
GWI, and GCW in the HbA1c >6.5% group continued 
to be lower than those in the HbA1c ≤6.5% group, with 
all differences being statistically significant (all P<0.05). 
These findings remained significant when adjusted for GA, 
gender, mode of delivery. No significant differences were 
observed in GWW and GWE among the three groups at 

the 12-month follow-up (all P>0.05), as depicted in Table 3.

Correlation between neonatal left ventricular myocardial 
work parameters and maternal HbA1c in GDM pregnant 
women

A positive correlation was observed between the GLS and 
the HbA1c levels of the mothers of the neonates (r=0.683, 
P<0.001), as depicted in Figure 3A. In contrast, negative 
correlations were found between the GWI and GCW of the 
neonates and the HbA1c levels of their mothers (r=−0.709, 
P<0.001; r=−0.688, P<0.001), as depicted in Figure 3B,3C, 
respectively.

Discussion

GDM is one of the most prevalent complications 
during pregnancy, with a prevalence rate ranging from 
approximately 6–25% (15). Epidemiological studies have 
revealed that offspring of mothers with GDM have a 
fivefold increase in the risk of cardiovascular abnormalities 
compared to offspring of mothers without GDM. These 
risks are closely linked to the level of glycemic control in 
the mother—the higher the maternal blood glucose levels, 
the more significant the changes in the cardiac structure 
and function of the offspring (16,17). Enhancing glycemic 
control in pregnant women with GDM can mitigate the 
adverse effects of the condition on the cardiac structure and 
function of their offspring. Compared with conventional 
echocardiographic parameters, STI is not affected by 
cardiac geometry and has no angle dependence. It has 
higher accuracy, sensitivity and better repeatability in 
the diagnosis and prognosis of a variety of cardiovascular 

Table 2 Comparison of routine echocardiographic parameters among the three groups 

Parameters

At birth After 12 months

Control group 
(n=30)

HbA1c ≤6.5% 
group (n=34)

HbA1c >6.5% 
group (n=27)

F P
Control group 

(n=30)
HbA1c ≤6.5% 
group (n=34)

HbA1c >6.5% 
group (n=27)

F P

LVEDD (mm) 16.97±1.87 16.5±1.79 16.81±1.92 0.529 0.59 26.7±2.1 26.59±1.79 25.93±2.35 1.151 0.32

LVESD (mm) 10.57±1.68 10.41±1.42 10.67±1.59 0.209 0.81 16.37±1.61 16.29±1.8 16.04±1.58 0.302 0.74

IVSD (mm) 3.17±0.85 3.72±0.9a 3.93±0.98a 5.509 0.006 3.72±0.52 3.85±0.41 3.91±0.45 1.293 0.28

LVPWD (mm) 2.79±0.4 2.81±0.39 3.0±0.41 0.954 0.39 3.12±0.45 3.29±0.53 3.41±0.49 2.388 0.10

LVEF (%) 70.9±8.94 69.62±8.15 68.89±8.37 0.416 0.66 70.33±7.65 69.76±6.87 69.18±7.66 0.173 0.84

Data are presented as mean ± standard deviation. Compared to the control group, a, P<0.017. HbA1c, hemoglobin A1c; IVSD, inter ventricular 
septal thickness at end-diastolic; LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; LVESD, left ventricular end-

systolic diameter; LVPWD, left ventricular posterior-wall thickness at end-diastole.
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Figure 2 Representative images of left ventricular myocardial work parameters at birth and at the 12-month follow-up. (A) Representative 
images of left ventricular myocardial work parameters of healthy neonates from non-complicated pregnancy at birth. (B) Representative 
images of left ventricular myocardial work parameters of a neonate born to a mother with GDM at birth. (C) Representative images of 
left ventricular myocardial work parameters of a healthy neonate from a non-complicated pregnancy at the 12-month follow-up. (D) 
Representative images of left ventricular myocardial work parameters of neonates born to mothers with GDM at the 12-month follow-up. 
BP, blood pressure; GCW, global constructive work; GDM, gestational diabetes mellitus; GLS, global longitudinal strain; GWE, global 
work efficiency; GWI, global work index; GWW, global wasted work; LVP, left ventricular pressure; ANT, anterior; INF, inferior; LAT, 
lateral; POST, posterior; SEPT, septal.

Table 3 Comparison of left ventricular myocardial work parameters among the three groups 

Parameters

At birth After 12 months

Control 
group (n=30)

HbA1c ≤6.5% 
group (n=34)

HbA1c >6.5% 
group (n=27)

F/H P
Adjusted 

P
Control 

group (n=30)
HbA1c ≤6.5% 
group (n=34)

HbA1c >6.5% 
group (n=27)

F/H P
Adjusted 

P

GLS (%) −17.83±2.1 −16.53±1.69a −14.78±1.69ab 19.700 <0.001 <0.001 −18.83±2.32 −17.32±1.96a −15.93±1.94ab 13.899 <0.001 <0.001

GWI (mmHg%) 893±149 816±129a 679±113ab 19.045 <0.001 <0.001 1,027±165 946±159a 822±119ab 13.471 <0.001 <0.001

GCW (mmHg%) 1,279±251 1,159±243a 881±216ab 20.700 <0.001 <0.001 1,388±162 1,254±155a 1,094±170ab 23.518 <0.001 <0.001

GWW (mmHg%) 34 [21, 56] 45 [28, 62] 47 [22, 60] 1.419 0.49 0.82 38 [25, 60] 50 [33, 69] 50 [38, 63] 2.458 0.29 0.48

GWE (mmHg%) 97 [95, 98] 96 [95, 98] 95 [92, 97] 5.304 0.07 0.16 97 [96, 98] 96 [95, 97] 96 [96, 97] 5.878 0.05 0.21

Data are presented as mean ± standard deviation or median [interquartile range]. Compared to the control group, a, P<0.05; compared to HbA1c ≤6.5% 
group, b, P<0.05. The analyses were adjusted for gestational age, gender, mode of delivery. HbA1c, hemoglobin A1c; GCW, global constructive work; 
GLS, global longitudinal strain; GWE, global work efficiency; GWI, global work index; GWW, global wasted work. 
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diseases in adults and children. It can improve the diagnostic 
accuracy and has incremental value independent of ejection 
fraction (EF) (18,19). Prior research has demonstrated that 
although conventional echocardiographic LVEF may appear 
normal in neonates born to mothers with GDM, reductions 
in myocardial strain parameters can indicate early left 
ventricular systolic dysfunction in these neonates. However, 
STI does not account for the influence of afterload on the 
myocardium (20,21). The non-invasive LVPSL method, as 
a new approach, incorporates the impact of afterload and 
allows for early and quantitative detection of changes in left 
ventricular myocardial function (9,10).

The results of our study indicate that neonates in both 
the HbA1c ≤6.5% and HbA1c >6.5% groups exhibited 
increased weights and BMI compared to the control group. 
This may be attributed to maternal hyperglycemia during 
pregnancy, which can lead to fetal hyperinsulinemia. The 
resulting hyperinsulinemia promotes the deposition of fat 
and glycogen in various fetal tissues, thereby contributing 
to an increase in neonatal weight (22).

Furthermore, our findings revealed that neonates born 

to mothers with GDM had a thicker IVSD compared to 
the control group (P<0.05), corroborating the findings of 
Samanth et al. (7). This thickening may be due to maternal 
hyperglycemia during pregnancy, which causes fetal 
hyperinsulinemia. Hyperinsulinemia, in turn, enhances 
the synthesis and deposition of fats and glycogen in 
myocardial cells, leading to myocardial cell proliferation 
and hypertrophy, particularly affecting the interventricular 
septum (23,24). A follow-up comparison of IVSD among 
the three groups after 12 months revealed no significant 
differences (P>0.05), indicating that the thickening of the 
IVSD in neonates born to mothers with GDM resolves 
within 12 months post-birth. Consistent with the findings 
of Samanth et al. and inconsistent with the results of 
Smith et al., it is possible that the resolution of cardiac 
hypertrophy in infants born to pregnant women with GDM 
may be several months or even longer (7,25). However, the 
underlying mechanisms behind the spontaneous resolution 
of myocardial hypertrophy in infants born to mothers with 
GDM remain unclear and require further investigation.

The results of our study indicated that while there was 

Figure 3 The relationship between neonatal left ventricular myocardial work parameters and maternal HbA1c in women with GDM. (A) 
Correlation between GLS and HbA1c. (B) Correlation between GWI and HbA1c. (C) Correlation between GCW and HbA1c. HbA1c, 
hemoglobin A1c; GCW, global constructive work; GDM, gestational diabetes mellitus; GLS, global longitudinal strain; GWI, global work index.
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no significant change in LVEF among neonates in the 
HbA1c ≤6.5% and HbA1c >6.5% groups compared to the 
control group, parameters like GLS, GWI, and GCW 
were significantly reduced. This finding aligns with the 
observations of Iwashima et al., indicating that changes in 
GLS, GWI, and GCW in neonates born to mothers with 
GDM occur earlier than changes in LVEF (26). This allows 
for more sensitive detection of subclinical left ventricular 
dysfunction in these neonates. The observed reductions 
in GLS, GWI, and GCW in neonates born to mothers 
with GDM, compared to the control group, may be 
attributed to prolonged fetal exposure to a hyperglycemic 
environment, leading to fetal hyperinsulinemia, increased 
oxidative stress, abnormalities in calcium ion channels, 
mitochondrial dysfunction, and disruptions in glucose and 
lipid metabolism, all of which contribute to myocardial 
injury and fibrotic changes (27,28). At the 12-month 
follow-up, neonates born to mothers with GDM continued 
to exhibit lower GLS, GWI, and GCW compared to the 
control group, indicating a potential long-term adverse 
effect of maternal diabetes on cardiac function. The 
mechanisms underlying this persistent cardiac dysfunction 
may involve intrauterine gene programming that affects 
the cardiac phenotype and the excessive activation of 
myocardial cell signaling pathways, which could extend 
into adulthood (29).

HbA1c is a reliable marker for assessing glycemic 
control in GDM; an HbA1c ≤6.5% indicates good glycemic 
control, whereas an HbA1c >6.5% indicates poor control. 
The results of our study reveal that neonates in the HbA1c 
>6.5% group have significantly lower GLS, GWI, and 
GCW compared to those in the HbA1c ≤6.5% group (all 
P<0.05). This indicates that neonates born to mothers 
with poorer glycemic control exhibit more pronounced 
impairments in left ventricular systolic function compared 
to those born to mothers with better glycemic control. 
Correlation analysis further indicates that GLS in neonates 
is positively correlated with their mothers’ HbA1c levels 
(r=0.683, P<0.001), while GWI and GCW are negatively 
correlated (r=−0.709, P<0.001; r=−0.688, P<0.001). 
International studies have revealed that the incidence 
of cardiac complications in offspring of GDM pregnant 
women is 3.4% when maternal HbA1c is <8.5%, increasing 
to 22.4% when HbA1c exceeds 8.5% (30). This increase in 
cardiac complications is likely due to higher maternal blood 
glucose levels in cases of poor glycemic control, which leads 
to more severe myocardial injury and fibrosis, resulting in 
greater impairments in neonatal left ventricular systolic 

function (23). Consequently, maintaining optimal glycemic 
control is essential for women with GDM to reduce its 
adverse effects on the cardiac function of their offspring.

However, there are several limitations in this study. First, 
a relatively small sample size and the absence of extended 
follow-up beyond 12 months to monitor long-term 
changes in left ventricular myocardial contractile function 
in neonates limited the reliability of the conclusions. 
Additionally, the study faced a follow-up loss, as 7 out 
of 68 enrolled neonates were lost to follow-up, resulting 
in a loss-to-follow-up rate of 10.29%. This introduces a 
potential follow-up bias, despite efforts by obstetricians 
and pediatricians to enhance follow-up adherence through 
communication with the families. Second, neonatal 
guidelines on speckle tracking echocardiography (STE) 
suggest to acquire images at 80–120 frames/s, given the 
relatively high HR. But images were acquired with a 6S 
probe at a frame rate of 60–80 frames/s in the study, which 
might lead to measurement errors. Finally, pressure-strain 
loop (PSL) had not been validated in neonates.

Conclusions

The non-invasive LVPSL technique provides a quantitative 
assessment of changes in left ventricular myocardial work 
in neonates born to mothers with GDM, enabling the 
early detection of impairments in left ventricular systolic 
function. The severity of these impairments is correlated 
with maternal glycemic control, with poorer control 
associated with more pronounced dysfunction in neonatal 
left ventricular systolic function. Notably, this myocardial 
damage persists up to 12 months postnatally. 
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