Clinical history

26 years G3P2 woman, blood group type O negative but with blood group negative
antibody screen and negative TORCH screen had a 17 weeks USG showing 49 mm
septated nuchal cystic hygroma of neck, generalized hydrops and anhydramnios;
followed by amniocentesis (karyotype 46,XY) and termination of pregnancy at 18 weeks.

Autopsy findings

Nonmacerated hydropic male foetus, 75gm/17cm, weights and measurements consistent
with gestational age of 18 weeks. 75% of the integument showed fluid-filled blisters
(asymmetrical hydrops). Features of oligohydramnios sequence were present (Potter’s
face, micrognathia, bell-shape chest, clubbed feet, and pulmonary hypoplasia).
Microscopically, the lungs and skin, but not gastrointestinal tract, showed extensive
lymphangiectasia. Both kidneys were small for gestational age and microscopically
showed absence of proximal tubules (H&E, CD10, EMA, dPAS) and focal intratubular
calcifications. The liver showed confluent necrosis, haemorrhage, intracanalicular
cholestasis, calcifications and minimal hemosiderosis. Meconium in the intestinal lumen
was also focally calcified. The placenta was hydropic, with convoluted outlines of
chorionic villi and intravillous trophoblastic pseudoinclusions, extensive mineralisation
of basement membranes of chorionic villi (positive for iron and phosphates), and amnion
nodosum. Immunohistochemistry for parvovirus B19 was negative.

Differential diagnosis: Immune hydrops, nonimmune hydrops, generalized
lymphangiectasia,. Hennekam syndrome, hereditary and acquired renal tubular
dysgenesis (RTD)

Discussion

As there were no cardiovascular malformations, the TORCH screen, serology and
immunohistochemistry for parvovirus were negative, by exclusion, the generalized
lymphangiectasia (1) was regarded responsible for hydropic look of the fetus.
Asymmetric nonimmune hydrops fetalis, facial dysmorphic features, congenital
hydrothorax, intestinal lymphangiectasia, and congenital pulmonary lymphangiectasia are
the features of the Hennekam syndrome (2), however, in this case abnormal facial
features were rather of the Potter’s face than the Hennekam dysmorphism and there was
no intestinal lymphangiectasia or polyhydramnios. The interesting finding was
absence/paucity of proximal renal tubules, associated with increased renin expression by
immunohistochemistry. RTD associated with hydrops and trisomy 21 has been reported
in two cases [3,4], but this foetus had normal male karyotype. In 3 of 17 cases (17.6%)
of foetal hydrops a marked decrease of proximal tubules was reported [5]. Usually,
however, RTD is associated with severe oligohydramnios (as in this case), postnatal
anuria, hypotension and respiratory insufficiency leading to early neonatal demise [6,7],
but not foetal hydrops. Only exceptionally patients with RTD survive the neonatal period
[8]. Hypoxia (indomethacin, donor twin in twin transfusion syndrome), foetal heart
failure in foetal hydrops [8], accumulation of renin (hypoperfusion, ACE inhibitors) with
vasoconstriction may lead to secondary damage to proximal tubules. A familial
association between renal tubular dysgenesis and congenital neonatal iron storage disease



suggest either a genetic link, or a common in utero insult, or renal hypoperfusion due to
hepatic necrosis [10]. Since proximal tubules are responsible for renal water resorption,
excessive fluid retention in their absence suggests that the occurrence of foetal hydrops
and renal tubular dysgenesis in one individual is coincidental [4], but RTD may aggravate
the postnatal outcome. Mineralization of basement membranes of chorionic villi is
associated with foetal chromosomal abnormalities and foetal hydrops and may be
associated with abnormal placental iron storage and transport or defects in foetal
excretion not only of ion, but also of calcium [4]. In this case some abnormality of
storage and transport of iron and calcium was present (mineralisation of basement
membranes of chorionic villi, calcifications of kidneys, liver and meconium). Skull
ossification defects (hypocalvaria), or thickened arcuate or afferent arteries which were
observed by others in renal tubular dysgenesis [11,12], were not observed, perhaps
because of the early gestational age in our patient. In summary, this is a case of
lymphangiectasia and cystic hygroma-associated foetal hydrops of unknown aetiology,
with RTD most probably secondary to foetal hydrops. Foetal heart failure may be
responsible for RTD in foetal hydrops [2]. However, since the mother was not treated in
pregnancy with angiotensin converting enzyme (ACE) inhibitors or indomethacin, the
inherited RTD is also a possibility as increased renin expression in mesangium,
juxtaglomerular apparatus and arterioles away from glomeruli was found by
immunohistochemistry [13], also in this case. However, we were unable to prove or
disprove this possibility by genetic analysis and molecular biology studies because of
poor mother’s compliance (imprisoned, unsure about paternity).

Diagnosis: Lymphangiectasia-associated foetal hydrops with renal tubular dysgenesis and
disturbed mineral homeostasis
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