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Take Home Points:
· Fetuses with lower urinary tract obstruction (LUTO) have a shorter indexed mitral valve inflow time and higher left ventricular myocardial performance index suggesting left ventricular dysfunction.
· LUTO fetuses had higher right ventricular to left ventricular cardiac index ratio, which might explain the finding of smaller left-heart structures in a subset of fetuses with LUTO.
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Commentary from Dr. Inga Voges (Kiel, Germany), section editor of Pediatric Cardiology Journal Watch:  Fetuses with lower urinary tract obstruction (LUTO) can develop cardiomegaly, cardiac hypertrophy and pericardial effusion. In this interesting retrospective study, the authors analyzed echocardiograms of a cohort of 25 fetuses with LUTO with a focus on ventricular function and hemodynamic assessment. 25 gestational age (GA)-matched control fetuses were included. Five patients had serial postnatal echocardiograms, that were analysed.

Fetuses with LUTO commonly presented with cardiomegaly, pericardial effusion as well as right and left ventricular (RV, LV) hypertrophy demonstrated by increased LV, RV and septal wall thickness. Six Fetuses had right ventricular dysfunction and four fetuses had small left-heart structures. 

Myocardial performance index was significantly increased, and mitral valve inflow time indexed to cardiac cycle length was significantly reduced, both suggesting LV diastolic dysfunction. RV cardiac index was higher, and LV cardiac index was lower compared to controls, resulting in an increased RV to LV cardiac index ratio in LUTO fetuses. Ascending aortic and aortic isthmus z-scores were lower in LUTO fetuses compared to controls. See Table 2 and Figure 1.

During follow-up there were 17 liveborn patients; two of the 25 pregnancies were lost to follow-up, three had elective termination of pregnancy and there was intrauterine fetal demise in three cases. 

One out of the four fetuses with small left-sided structures demised in utero. Two of the remaining three fetuses presented with slightly small left-sided structures postnatally that did not require any intervention, the third one was diagnosed with coarctation and died a few hours after birth due to respiratory distress. In those patients with serial postnatal echocardiograms, systolic function normalized by 3–10 days and ventricular hypertrophy normalized by 20 days to four months.

The authors nicely explain possible reasons for their finding of small left-heart structures (Figure 2) and hereby motivate others to perform future studies.
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Figure 2 Diagram demonstrating hypothesized changes in blood.
flow pattern in fetuses with lower urinary tract obstruction. There
‘may be decreased blood flow across the foramen ovale due to left
ventricular (LV) diastolic dysfunction, with decreased LYV filling
‘and decreased flow throughout the aortic arch (thin arrows). Severe.
lung hypoplasia may also lead to greater rightto-left shunting at
the ductus arteriosus (thick arrows) and decreased pulmonary
venous return.
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‘Table 2 Clinical characterisics and echocardiographic measurements in fetuses with lower urinary tract obstruction (LUTO) and
gestational age-matched normal controls

Parameter. LUTO (n=25) Controls (n=25) P
Maternal age at first feal echo (years) 312269 3L0+61 0.8
Gestational age at first fetal echo (weeks) 25451 253450 085
Estimated fetal weight (kg) 0922065 0.91060 074
Cardiothoracic area ratio 0332003 0282004 0.009
‘Thoracic area (cm?) 2392126 2362118 084
RV wall thickness (cm) 040014 0222006 <0001
RV wall thickness Z-score: 458232 0372038 <0001
Septal wall thickness (cm) 0322011 0222005 <0001
Septal wall thickness Z-score 2512200 0402074 <0001
LV wall thickness (cm) 0322012 0232005 <0001
LV wal thickness Z-score 2595195 0712063 <0001
Tricuspid inflow E/A ratio 0642012 0642009 042
TV inflow time* 0432009 0452004 035
Mitral inflow E/A ratio 0.62£0.15 0692013 0.07
MV inflow time* 0412006 0.46 2004 0.002
TV annulus Z-score 0.18£1.03 0.16+134 0.5
MV annulus Z-score ~02721.10 —03221.07 0.40
Pulmonary valve annulus Z-score: ~05121.09 —007 117 017
Aortic valve annulus Z-score —063L115 —029x111 031
‘Ascending aorta Z-score ~0.9311.03 ~010£0.94 002
Aortic isthmus Z-score —tesLin —0.14£0.86 <0001
RV-MPI 0412003 0392003 011
LV-MPL 0442004 0392003 <0001
RV cardiac index (mlkg/min) 34852042 31524580 0.04
LV cardiac index (mLkg/min) 21832649 24815484 0.04
‘Combined cardiac index (mLikg/min) 558251469 554321040 078
RVILV cardiac index ratio 1622013 132011 <0001
UARI 0.65£0.10 0682005 011
AL 1222030 023
MCA-RI 0832004 010
MCAPL 1862032 017

Values are given as mean  SD. “Indexed to cardiac cycle length. E/A ratio, peak velocity of early filing to peak velocity of active filling with
atrial contraction ratio; LV, left ventricular; MCA, middle cerebral atery; MPI, myocardial performance index; MV, mitral valve; P, pulsati-
ity index; RI, rsistance index; RV, right ventricular; TV, tricuspid valve; UA, umbilical artery.
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Figure 1 Box-and-whiskers plots showing right ventricular (RV) to left ventricular (LV) cardiac index ratio (a), ascending a0rta Z-score (b)
‘and aoric isthmus Z-score () in fetuses with lower urinary tract obstruction (LUTO) and gestational age-matched normal controls. Boxes.
with internallines represent median and inerquartik range, and whiskers are range. P-value for all comparisons was < 0.05.




