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Abstract: [ Objectives] To investigate the ultrasound features and etiological distribution of non—immune hydrops fe-
talis.[ Methods] A total of 232 cases of diagnosed non—immune hydrops fetalis were recruited from December 2012 to Janu-

ary 2019 in The First Affiliated Hospital of Sun Yat—sen University. The ultrasound features and the results of prenatal di-
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agnosis of hydrops fetalis were retrospectively analyzed.[ Results] 1. Non—immune hydrops fetalis was often associated with
TTTS stage IV (50/232, 21.55%) ; skin edema (159/232, 68.53%) was the mostly identified fluid collection; the most
frequently combined malformations were anomalies of the cardiovascular system (15/232, 6.47%). 2. Totally 185 cases ac-
cepted further prenatal genetic test and the abnormal detection rate was 40.54% (75/185) , while the abnormal detection
rate of chromosome examination (including chromosome karyotype analysis and CMA ) was 26.49% (49/185). The abnor-
mal detection rate of isolated NIHF was lower than that of non—isolated NIHF (32.64% vs 68.29%, p< 0.05). Chromosome
karyotype analysis was only performed in 57 cases, and abnormalities were detected in 14 cases (24.56%). CMA only was
performed in 31 cases and abnormalities were detected in 13 cases (41.94%). Both Chromosome karyotype analysis and
CMA were performed in 88 cases. Variation was detected in 22 cases (25%) , 3 cases (3.41%) showed abnormalities de-
tected only by Chromosome karyotype analysis, while 6 cases (6.82%) had abnormalities detected only by CMA. The extra
detection rate of CMA was 3.41% (3 cases) compared with Chromosome karyotype analysis. Variation was both detected by
Chromosomal karyotype analysis and CMA in 13 cases (14.77%). In this study, 30 cases of variation were detected by
Chromosomal karyotype analysis (30/145, 20.69%). The most common was 45, X (19/145, 13.10%) , followed by 47,
XX, +21/47, XY, + 21 (3/145, 2.07%). CMA detected 32 cases of variation, including 12 cases of CNVs (10.08%) ,
4 of which were pathogenic CNVs (3.36%). Genetic analysis detected abnormalities in 26 of 27 cases. The most common
abnormality in gene detection cases was aThalassemia ——""*/=—""* (21/26, 80.77%) , followed by PTPN11 gene mutation
(2/26,7.69%). 3. The causes of genetically normal NIHF included fetal-maternal blood transfusion, infection and unex-
plained anemia.[ Conclusions] The most common etiology of non—immune hydrops fetalis is TTTS stage IV and the most fre-
quently associated malformations are cardiovascular system abnormalities in our center. The most common abnormal karyo-
types of non—immune hydrops fetalis are 45, X. CMA offers exira detection rate compared with Chromosome karyotype
analysis in NIHF. The most common monogenic disease is aThalassemia——"""/——""". The genetic abnormality detection rate
of non—isolated NIHF is higher.
Key words: non—immune hydrops fetalis ; ultrasonography; chromosome karyotype; chromosome microarray
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Table 1 The clinical characteristics of NIHF

Variable n(%),M (P,~P,,)
Agelyears 28(26~32)
Assisted conception 36 (15.52)
Multipara 146(62.93)
Gestational age at diagnosis/week 23(18~29)

Fetal sex ratio (male: female) 1.89:1

Previous fertility history of NIHF 11 (4.74)

Live birth 73 (31.47)

Gestational weeks at delivery of live born infants/week
Cesarean section of live births

Birth weight of live birth infant/kg
The most common sites of edema on ultrasound

Maternal complications

37(32.3~38.1)
48 (48/73,65.75)
2.70(1.98~3.08)

Skin edema 159(68.53)

Gestational diabetes mellitus 16(6.90)
Mirror syndrome 7(3.02)

Placenta adhesion 6(2.59)
Postpartum hemorrhage 6(2.59)
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Table 2 Ultrasound phenotypes of NIHF

Groups n(%)
Isolated NIHF group 181(78.02)
TTTS IV stage 50(21.55)
Non-isolated NTHF group 49(21.12)
Abnormalities of the cardiovascular system 15(6.47)
Lymphatic anomalies 11(4.74)
Digestive abnormalities 9(3.88)
Respiratory abnormalities 5(2.16)
Genitourinary anomalies 4(1.72)
Confounders 5(2.16)
Abnormal fetal appendages group 2(0.86)
Placental abnormalities 1(0.43)
Umbilical cord abnormalities 1(0.43)

Confounders: presence of > 2 systemic abnormalities.
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Table 3 The genetic test results of NIHF

[n,n(%)]

Genetic test programs

Number of tested cases

Number of cases with abnormal results

Only Karyotype 57
Only CMA 31
Karyotype +CMA" 88

Thalassemia gene or trio—whole exome -

sequencing

14(24.56)
13(41.94)
22(25)
3(3.41)?
6(6.82)"
13(14.77)"

26(96.30)

" denotes both karyotype and chromosomal microarray analyses were performed, 2 denotes variants detected only by karyotype, *’denotes vari-

ants detected only by chromosomal microarray analysis, and * denotes variants detected by both karyotype and chromosomal microarray.
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Table 4 Gestational age at diagnosis of NIHF among different etiologies [M (P,~P,;), (% + s) |

Etiological classification

Gestational age at diagnosis/week

Hematologic
Chromosomal
Monogenic etiologies

Congenital infection

24.4+4.8

14.5(13.0~17.3)
17.0(14.5~24.0)
31.0(28.0~31.5)

Hematologic : including Hb Bart’ s disease, Fetal anemia with unknown cause, Fetomaternal hemorrhage ; Chromosomal : including Monosomy

X, Trisomy 21, Trisomy 13 and other chromosome abnormalities ; Monogenic etiologies does not contain alpha—thalassemia; Congenital infection :

including Parvovirus B19 infection, Toxoplasma gondii infection, and Syphilis infection.
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Evaluation of Fetal structure and function by ultrasound: location and severity of edema; whether there are other system
abnormalities ; amniotic fluid volume; placenta thickness; cardiothoracic ratio; blood flow spectrum of umbilical artery and

middle cerebral artery

Medical history: recurrence; adverse exposure history; history of immune or endocrine diseases

Maternal blood tests: blood typing; irregular antibody tests; hemolysis tests; K-B tests; serological infection tests; related tests

of thalassemia

Amniotic fluid examination:
chromosome karyotype analysi, CMA,
etiology examination (DNA/RNA),
thalassemia gene detection, genetic
metabolic disease detection

Umbilical cord blood examination: chromosome
karyotype analysis, CMA, etiology examination (IgG
/1gM), hemoglobin electrophoresis, thalassemia gene
detection, blood routine examination, blood type, liver
function, genetic metabolic disease detection effusion

Cystic puncture: aspirate the effusion from
thoracentesis, abdominal cavity or
pericardiocentesis, check for routine,
biochemical and bacterial culture of the

Fetal prognosis

evaluation

Follow-up

Intrauterine treatment: drugs, intrauterine blood
transfusion, thoracoabdominal puncture or shunt,
amniotic fluid reduction, fetoscopic laser occlusion of
choricangiopagous vessels,periodic evaluation

Pregnancy outcome follow-up: postnatal evaluation,

postpartum intervention, physical and mental
development evaluation

Terminate the pregnancy

Neonatal resuscitation,
treatment and follow-up

Give up the fetus

Autopsy: retained fetal samples
(placenta, umbilical cord, cord
blood, amniotic fluid, skin tissue,
muscle tissue, liver tissue, spleen
tissue, bone marrow tissue)

Recurrence risk assessment

1 Ag)Lkpigiginig

Fig.1 Diagnosis and treatment process of fetal hydrops
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