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Non-immunologic hydrops fetalis: a review of
27 cases
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SUMMARY Twenty seven babies with severe non-haemolytic hydrops fetalis were born during a

71 year period (1/1400 total births). Thirteen were live born and admitted to the intensive care
nursery, but only three survived. The survivors differed from those live born infants who died in the
neonatal period in that the cause of the hydrops was discovered antenatally, their serum con-
centrations of total protein and albumin were normal, and they had no structural anomaly. A
scheme of investigation of the severely hydropic fetus in the antenatal period is outlined and the
role of active obstetric management is evaluated.

Rhesus haemolytic disease is no longer the common-
est cause of hydrops fetalis in the United Kingdom.
Increasing attention is now focused on the miscel-
laneous group of non-haemolytic hydrops fetalis in
which the prognosis remains very poor. We describe
the outcome in 27 in-born infants with severe non-
haemolytic fetal hydrops and, in the light of the
findings in these infants and in other published
reports, suggest how antenatal investigation could
be used to identify infants with this disorder who
are likely to be born alive and to survive.

Patients and methods

In this report, hydrops fetalis was defined as severe
when clinical or ultrasound examination of the fetus
showed generalised oedema of greater than 5 mm
thickness and ascites, with or without other serous
effusions. Between January 1976 and March 1983 in
this hospital 27 infants with severe non-rhesus
hydrops were born after 28 weeks' gestation, out of
37 866 total births at 28 weeks' gestation or more
(an incidence of 1/1400). Fourteen of these infants
were stillborn and the 13 live born babies were
admitted to the intensive care nursery.

Details of the babies are shown in Table 1.
Gestational age at birth ranged from 28-39 weeks
(mean 33 weeks) and birthweight from 0 *92 kg-4- 39
kg (mean 2-23 kg). In 12 cases the diagnosis of
hydrops fetalis was made in the antenatal period by
ultrasound or radiographic examination, but in
three intrauterine death of the fetus had already
occurred. In four cases the clinical diagnosis of
polyhydramnios was confirmed by ultrasound scan
but fetal hydrops was not recognised.

A cause for the fetal hydrops was found before
birth in five fetuses; one was a twin, in two there
was fetal tachycardia, in one a placental angioma
was visualised by ultrasound, and in the fifth a
tumour arising from the cardiac ventricular mass
was identified.

Delivery of the live born infants was by emergency
caesarean section in five and by elective caesarean
section in two: 6 babies were delivered vaginally,
three with the assistance of forceps. Eleven infants
had an Apgar score of 4 or less at one minute and
were intubated at birth. The two who were not
intubated had an Apgar score of 8 at one minute.
Thirteen of the 14 stillborn infants were delivered
vaginally; only one presented breech and three
deliveries were effected with forceps. In one, emer-
gency caesarean section was performed for fetal
distress.
Only three of the 12 babies in whom serum total

proteins were measured had a value of more than
45 g/l and only three of the 11 babies in whom serum
albumin was measured had a value of more than
28 g/l. These values are at the lower limit of the
normal range for newborn babies in our laboratory.
No evidence of haemolysis, blood group incom-
patibility, congenital infection, or chromosome
abnormality was found in any baby. Three of the
live born babies survived while the other 10 died
between 15 minutes and 3-5 weeks of age. Seven
died within 24 hours of birth.

Aetiology

The pathological findings in these babies are pre-
sented in detail elsewhere.'
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In 23 babies, a factor that could be aetiologically
associated with the hydropic state was identified: of
the four unexplained cases, only one was live born.
In 6 babies (cases 4, 5, 13, 15, 20, and 22) major
structural defects of the heart and great vessels were
found at necropsy, three of these being a mani-
festation of the asplenia syndrome. In four other
babies cardiac abnormalities were found: case 11
had endocardial fibroelastosis with hepatic necrosis
and fibrosis, case 19 had an anatomically normal
heart but conduction system anomalies were shown
histologically, case 25 had rhabdomyomata arising
from the left ventricular myocardium, and case 24
had histological evidence of myocarditis.

Cases 8 and 12 were siblings; both had cardiac
enlargement with biventricular hypertrophy and
calcification of both systemic and pulmonary
arteries in association with arterial elastic tissue.
Three babies (cases 7, 10, and 21) had fetal vascular
malformations and in case 3, who was found to be
severely hydropic in utero at 30 weeks' gestation, a
placental anomaly was identified in ultrasound
examination and thought to be a placental angioma.
This became smaller during the ensuing 7 weeks
with progressive resolution of fetal hydrops seen on
serial ultrasound examination. The baby was
delivered after spontaneous labour at 37 weeks and
suffered transient tachypnoea with cyanosis thought
to be due to persistent pulmonary hypertension.
Recovery was complete, however, and the infant
remains well. The presence of a placental angioma
was confirmed after birth.
Three babies had diaphragmatic hernias (cases 9,

17, and 27), two of these were right side lesions. One
stillborn infant (case 23) had an adenomatoid mal-
formation affecting the right upper lobe of the lung.
Case 14 had bilateral renal dysplasia and urethral
obstruction. A total of five babies had defects
associated with severe hypoplasia ofone or both lungs.

Case 1 was the first of twins. He had a packed cell
volume (PCV) at birth of 37% and haemoglobin of
12. 1 g/l (his twin had a PCV of 45 %). At birth his
respiratory efforts were weak and gasping, the
umbilical arterial blood pH was 7.05, he required
ventilatory assistance for 18 hours, but recovered
completely. Case 2 had fetal tachycardia in associa-
tion with severe hydrops diagnosed at 36 weeks'
gestation. The mother was given digitalis, the fetal
heart rhythm returned to normal, the hydrops
resolved, and the baby was born a week later with
mild oedema only.

Discussion

The decreasing incidence of rhesus haemolytic
disease coupled with increased use of high resolution

ultrasound equipment in obstetric departments has
resulted in an increase in the antenatal recognition
of non-immunological hydrops. Published reports
on non-haemolytic hydrops fetalis usually conclude
with a plea for better diagnosis, early intervention,
and active neonatal care,2-4 although some disagree.5
The experience of Etches and Lemons2 is widely
quoted in support of active management, but their
study did not take into account the variation in the
severity of hydrops. According to our descriptive
criteria only 6 of their 22 cases would be classified
as severe hydrops fetalis: two of the 6 survived.
The recent report by Hutchison et al.4 describing

10 years' experience of non-haemolytic hydrops
fetalis claims that 50% of their 61 cases were
potentially 'salvageable', although only one baby
actually survived. It is noteworthy that in the pre-
ceding 12 years (1958-1969) the same centre reported
only two surivors out of 33 cases6-a finding that
does not add weight to the argument that more
aggressive management should improve outcome.
Althoughthe number ofpathological abnormalities

associated with fetal hydrops is large,7 the mechanism
of non-immunological hydrops fetalis remains
obscure as indeed does fetal and neonatal oedema
in general.8 In 22 of our 27 babies there were
abnormalities that might have produced intra-
uterine heart failure: complex cardiac defects (cases
4, 5, 13, 15, 20, and 22), endocardial fibroelastosis
(case 11), myocarditis (case 24), left ventricular
rhabdomyoma (case 25), tachycardia (cases 2 and
19), high cardiac output (cases 1, 3, 7, 10, and 21), or
high peripheral resistance (cases 8 and 12). Cases 9,
17, 23, and 27 had defects affecting thoracic viscera
producing mediastinal displacement that could
have obstructed venous return from the placenta.

Three features distinguish the three babies who
survived from those who died in the neonatal period.
Firstly, an underlying cause for the fetal hydrops was
discovered antenatally in all three survivors-
namely multiple pregnancy, fetal tachycardia, and
placental angioma-but in none of those who died.
Secondly, serum total protein concentrations in the
survivors were greater than 45 g/l and serum
albumin concentrations were more than 28 g/l in the
two babies in whom it was measured. Apart from
one baby (case 10) with relatively normal total
protein and albumin values (43 and 33 g/l respect-
ively), infants who died generally had lower con-
centrations of total protein. Thirdly, none of
the survivors had a fetal structural abnormality.

Three of the four infants in whom no pathological
abnormality that might have been related to the
hydropic state was found, were stillborn and in only
one was ultrasound examination performed while
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Table 2 Investigation of the mother carrying a hydropic
fetus to determine subsequent management

Investigations

Blood and rhesus group
Haemolysins, haemaglutinins
Minor blood group antigens
Kleihauer
Serological tests for syphilis
Maternal haemoglobin value
Glucose tolerance test
Ultrasonography-heart rate

-multiple pregnancy
-severity of hydrops
-malformation

the fetus was alive. Recent experience of the in-
vestigation of non-immunologic hydrops using
ultrasound for fetal evaluation has resulted in the
identification of an associated abnormality-in
particular fetal tachycardia that may be the only
abnormality or may accompany congenital cardiac
malformation-in a much higher proportion of
cases 910 than had been found hitherto.6 4
The importance of identifying antenatally a cause

for fetal hydrops is to make it possible to select those
few cases where immediate delivery may save the
fetus or where active antenatal treatment and
planned delivery may improve the chance of sur-
vival. These conditions include minor blood group
abnormalities (anti e, B, C, or Kell),6 11 fetal cardiac
arrhythmias,3 11-18 placental chorioangioma,5 619
twin-twin transfusion syndrome,6 feto-maternal
haemorrhage,3 20 maternal anaemia,6 20 and maternal
diabetes mellitus.9 Investigation of the mother
(Table 2) should therefore exclude these conditions
as far as possible. Antenatal ultrasound examination
may identify severe congenital deformities,10 21 which
in our experience cannot be viewed as a justification
for immediate delivery. Reports of the spontaneous
intrauterine resolution of fetal hydrops22 (case 12)
also counsel against universal early delivery in the
supposed interest of the fetus. Our conclusions affect
only cases where there is notable subcutaneous fetal
oedema (more than 5 mm skin thickness) and
serous effusions on ultrasonography. Once the
antenatal diagnosis ofsevere non-haemolytic hydrops
fetalis has been made, a simple scheme of investiga-
tion (Table 2) should identify fetuses who may
benefit from early intervention or treatment. It is
inadvisable to submit mothers of hydropic fetuses
to routine early caesarean section or to embark on
prolonged intensive care after a definite diagnosis of
lethal congenital fetal abnormality has been made.

We gratefully acknowledge the help and encouragement of
Drs J D Baum and A R Wilkinson and thank Professor
A C Turnbull for constructive criticism of the manuscript,
and Professor R H Anderson for examining the cardiac
conduction system of case 19.
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