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ABSTRACT

One of the most common causes of fetal anemia is red cell alloimmunization. The most
common routes of maternal sensitization are via blood transfusion or fetomaternal

Article info:  hemorrhage. Antibodies can cross the placenta during pregnancies in alloimmunized
Recc_eived: 24 March 2022 : women and, if the fetus is positive for these specific erythrocyte surface antigens, result in
Revised: 17 April 2022 . hemolysis of fetal erythrocytes and anemia. This in turn, can lead to potentially disastrous
Accepted: 07 May 2022 : consequence for the fetus, such as Hydrops Fetalis (HF), a high-output cardiac failure
. syndrome. The standard treatment in fetuses with anemia is intrauterine transfusion
(IUT). Mirror Syndrome (MS) is a rare condition in pregnancy, in which maternal edema
in pregnancy is seen in association with severe fetal and/or placental hydrops. The
pathogenesis, although not well established, mimics trophoblastic damage and maternal
vascular endothelial dysfunction, as is also observed in preeclampsia, and hence, the two
conditions may have a similar clinical presentation [1]. The clinical manifestations of this
disease are complex. It is easily underdiagnosed and timely intervention is needed to
prevent fetal and maternal morbidity. MS can be reversible when the underlying factors
. are identified and modified [2, 3]. If correction of the underlying fetal abnormality is not
Keywords: . possible, the consensual treatment is to deliver the hydropic fetus and placenta, with
Alloimmunization; Fetal Anemia; : improvement of the maternal condition shortly thereafter. We report a case of HF and MS
Hydrops Fetalis; Mirror Syndrome  :  secondary to Rh-D alloimmunization that did not respond to IUT.
Introduction placenta (placentomegaly) may be observed, although
these findings are not part of the formal diagnostic
ydrops Fetalis (HF) is the excessive criteria for HF. In etiology, it has been divided into
fluid accumulation in two or more immune HF (IHF) [4] and nonimmune HF (NIHF) [5].
fetal tissues, which results in gross It is a serious condition indicating a bad prognosis of
edema, occurrence of ascites, pleural affected fetuses. IHF is a fetal hydrops resulting from
and pericardial effusions. In addition, the passage of maternal antibodies into the fetal
an increased amount of amniotic fluid compartment causing fetal anemia and subsequent
(polyhydramnious) and an enlarged hydrops. This disease process can affect both the

* Corresponding Author:

Fatemeh Golshahi

Address: Fellowship of Maternal-Fetal Medicine, Department of Obstetrics and Gynecology, Maternal Fetal and Neonatal Research
Center, Yas Hospital, Tehran University of Medical Sciences, Tehran, Iran

E-mail: Fgolshahi@yahoo.com

Copyright © 2022 Tehran University of Medical Sciences.Published by Tehran University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCi cial 4.0 International lic (https://creativec org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.



https://orcid.org/0000-0001-6943-2117
https://orcid.org/0000-0003-3515-4985
https://orcid.org/0000-0002-2149-632X
https://orcid.org/0000-0003-0783-8108

CRCE.

fetus and neonate and is better labeled as hemolytic
disease of the fetus and newborn (HDFN). Until the
latter half of the 20t century, it was believed to be
due to Rhesus (Rh) blood group isoimmunization of
the fetus. More recent recognition of factors other
than isoimmune hemolytic disease that can cause
or be associated with FH, led to the use of the
term nonimmune hydrops to identify those cases in
which the fetal disorder was caused by factors other
than isoimmunization [6]. Hemolytic disease of the
newborn, secondary to rhesus alloimmunization
was once a major contributor to perinatal morbidity
and mortality. Today, rhesus immune globulin has
markedly decreased the prevalence of this disease. It
is less than three cases occur in every 1000 live births
[7]. Universal use of prophylactic anti-D immune
globulin has reduced the need for IUT dramatically;
however, the procedure continues to be an essential
modality for treatment of severe fetal anemia from
a variety of causes, such as RhD alloimmunization.
MS is a rare complication of fetal hydrops appearing
as triple edema (fetal, placental as well as maternal)
[8], in which the mother mirrors the hydropic fetus.
This syndrome was described firstly in 1892 by the
Scottish obstetricians John William Ballantyne [9].
The exact incidence of MS worldwide is unknown.
Most of the currently available data in the literature
are provided in sporadic case reports that have been
published in the literature [10]. The pathophysiologic
mechanism of this rare syndrome remains to be
elucidated, although a recent report suggested that
a functional alteration in the placenta similar to that
noted in preeclampsia may be involved [11]. Fetal
prognosis is poor when MS develops. As described
by S.Allarakia et al. and T.Braun et al., the condition
results in intrauterine fetal death in over 50% of
cases [12, 13].

Case presentation

A 26-year-old Afghan woman (gravida 6, parity 5,
live 2, Intra Uterine Fetal Death (IUFD) 3, at 27 weeks
gestational age) was referred to our center due to HF.
Her pregnancy was in spontaneous conception. Her
past medical and drug history was unremarkable.
She had a history of two normal term deliveries six
and nine years ago. Her blood type was A negative,
and her husband’s blood type was O positive. The
blood type of the first and second children was
positive. The third, fourth and fifth pregnancy was
terminated at the gestational age of 32, 22 and 20
weeks due to IUFD secondary to HF, respectively.
All deliveries were vaginal. In the first and second
pregnancies, she did not take any prenatal care, did
not inject anti-D immunoglobulin, and her deliveries
have been at home. Her Indirect Coombs Test (ICT)
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was positive in third and fourth pregnancy at the
time of delivery, but she did not have any pregnancy
care. Fetal assessments (NT and anomaly ultrasound,
echocardiography and karyotype) were normal in
this pregnancy. Moreover, parental karyotype and
hemoglobin electrophoresis were both normal. In
this pregnancy, antibody titer and serial Middle
Cerebral Artery Peak Systolic Velocity (MCA PSV)
ultrasound were performed, but unfortunately, the
mother was not referred in time. The last MCA PSV
in ultrasound was reported to be normal at 25 weeks
gestational age. In addition, the last antibody titer
was at 22 weeks gestational age that was higher than
critical titer (titer: 1/128). When mother was referred
to our center, she had an ultrasound the day before,
which reported HF. At the time of admission, the
mother’s vital signs were stable. In general physical
examination, she had generalized edema especially
in lower extremities. An ultrasound was repeated in
our center which showed high MCA PSV (> 2 MOM),
HF (ascites, generalized subcutaneous edema
and pericardial effusion) (Figs. 1, 2, 3) and dilated
cardiomyopathy (Fig. 4). The volume of Amniotic
Fluid (AF) was low (oligohydramnious, AF Index: 5
centimeter) and placenta was thick (thickness: 6.26
cm) (Fig. 5). No reason for oligohydramnious could
be found, as rupture of membrane, fetal growth
restriction, or genitourinary abnormalities. On the
first day, the laboratory test results were as follows:
Hemoglobin (Hgb): 10 g/dl, Hematocrit (Hct.): 29.6,
Platelet: 156,000 per microliter, Creatinine (Cr): 0.9,
AST: 91, ALT: 86, ALP: 811, LDH: 552 and Urine protein
(UP): 2+. 90 cc packed red blood cell was transfused
due to severe fetal anemia (Hgb: 2.9 g/dI, reticulocyte
count: 47% and corrected reticulocyte count: 9%),
and fetal Hgb was increased to 7.4 g/dl. Two days
after the first IUT, the IUT was performed again,
which Hgb was 6 g/dl before IUT, and 12.6 g/dI after
120 cc blood transfusion. Dramatically, amniotic fluid
volume increased after IUT (AFl: 10 cm one day after
first IUT and AFI: 15 cm one day after second IUT).
Three days after the last IUT, the MS did not improve
despite treatment of fetal anemia. Due to decreased
platelets to 90,000 per microliter, increased liver
enzymes (AST: 250, ALT: 280) and proteinuria
(Urine protein 3+), she became a candidate for
termination of pregnancy with diagnosis of MS. At
this time, there was no evidence of hypertension
and hemoconcentration, and the mother had no
symptoms of headache, nausea, vomiting, epigastric
pain and blurred vision. Termination of pregnancy
was performed with oxytocin induction, and finally at
28 weeks gestational age, a girl baby weighing 1200
gram was born (vaginal delivery) with Apgar scores
1 and 4 at one and five minutes, respectively. The
baby’s Arterial Blood Gas (ABG) showed PH: 7.21,
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Fig. 2. Axial view shows scalp edema.

Fig. 3. Axial view shows pericardial effusion.
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Fig. 4. Axial view shows dilated cardiomyopathy. (RA: Right Atrium, RV: Right Ventricle, LA: Left Atrium, LV: Left Ventricle).

Fig. 5. Placentomegaly.

PCO2: 41, HCO3: 16.4 and Base Excess (BE): -10.4.
On general examination of the baby, there was clear
subcutaneous edema and hepatosplenomegaly. Her
Hgb was 10 g/dl after birth. The baby died several
hours after birth due to prematurity and FH. With
normalized platelet and decreased liver enzymes,
the mother was discharged in good general condition
four days after delivery.

Discussion

Maternal alloimmunization, also known as isoimm-
unization, occurs when a woman’s immune system is
sensitized to foreign erythrocyte surface antigens,
stimulating the production of immuno-globulin G

(IgG) antibodies (14). Immune hydrops is most often a
complication of a severe form of Rh incompatibility,
which can be prevented. This is a condition in which
mother who has Rh negative blood type makes
antibodies to her baby’s Rh positive blood cells, and
the antibodies cross the placenta. IHF is much less
common today since the invention of a medication
known as Rh immunoglobulin (RhoGAM). Despite the
development and implementation of anti- D immune
globulin prophylaxis, HDFN due to maternal RhD
alloimmunization continues to occur worldwide. This
medication is given to pregnant women at the risk of
Rh incompatibility to prevent complications. Once
sensitization occurs, rhesus immune globulin is no
longer effective. Furthermore, evaluation for the
presence of maternal anti-D antibody should be
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undertaken at the first prenatal visit [15]. In cases of
HF, accumulation of interstitial fluid occurs because
the production of interstitial fluid greatly exceeds the
lymphatic return. Although the pathogenesis is not
clearly understood, HF appears to be multifactorial
due to mechanisms that produce elevated central
venous pressure, impair lymphatic return and
increased capillary leakage. Moreover, HF is not itself
a disease, but an ultrasound marker of other fetal
complications. It is defined as an abnormal collection
of fluid in at least two different fetal organ spaces.
Hydrops was defined as mild when there was a distinct
rim of ascites, with or without pericardial effusion,
and as severe when there was an abundant amount of
fluid collection, usually ascites, with skin edema. HF
was severe in our case. Pregnant women with HF may
experience the following symptoms if the fetus has
HF: polyhydramnious and abnormally thick placenta.
Our case had thick placenta but oligohydramnious. In
developed countries, most cases of HF will be
diagnosed prior to delivery because of the routine use
of antenatal ultrasound [16]. An attempt to determine
the etiology of hydrops should be made at the time of
diagnosis, since several etiologies can be confirmed or
excluded based upon ultrasound findings. The cause
of hydrops can be determined prenatally or postnatally
in 60 to 85 percent of cases. The presence of hydrops
is a poor prognostic indicator for perinatal survival.
Management and intervention are affected by the
underlying disease process and the gestational age at
detection. Fetal anemia, fetal arrhythmias and
complications of monochorionic twin pregnancy are
amenable in utero intervention. Maternal-fetal
medicine specialists and neonatologists should be
involved in the management of these pregnancies.
Close surveillance of maternal status is important
because of the increased risks of MS. MS (Ballantyne’s
syndrome) is a rare, potentially life-threatening obstetric
complication characterized by the development of
maternal edema, hypertension and proteinuria in
association with fetal hydrops. The pathogenesis of MS
remains unclear and may be misdiagnosed as
preeclampsia. The maternal condition mirrors the
edema present in the fetus and/or the placenta [17].
This entity was first described in association with
rhesus-immunization, although MS is most commonly
associated with non-immune fetal hydrops (NIFH) of
unknown etiology [18]. The pathophysiological
mechanism behind the syndrome remains unknown;
however, it has been suggested that the hydropic
placenta is the likely source, as the correction of fetal
hydrops (and, hence, placenta hydrops) or termination
of the pregnancy (and removal of the placenta)
resolves the syndrome [19], as in our case. Besides,
MS is referred to as pseudotoxaemia. About half of
the patients with MS develop hypertension and
proteinuria, which is consistent with the clinical
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diagnosis of preeclampsia. The case of the current
study had proteinuria without hypertension. The
worsening of the imbalance between angiogenic and
anti-angiogenic factors is the likely cause of
progression towards toxaemia of pregnancy [20].
Recent reports suggest that an increased amount of
the placental factor sFlt-1 and decreased PIGF
expression is strongly associated with MS [11, 21].
However, the same pattern of changes was also noted
in patients with preeclampsia [11]. To solve this
puzzle, De Olivera et al. [22], in 2011, demonstrated
that the ratio of sFlt-1/PIGF of >85 favors a diagnosis
of preeclampsia. He hypothesized that MS patients
have higher PIGF levels due to an increased placental
mass; therefore, exhibit lower ratios. The incidence of
MS peaks during the late second trimester of
pregnancy, with a mean gestational age at the time of
diagnosis of 27 weeks+_ 30 days, as our case (range of
gestational age: 16-39 weeks) [12]. Maternal findings
in a decreasing order of frequency in MS are as
following: weight gain and edema (84%), hypertension
(60.1%), anemia or low hematocrit (51.3%), dyspnea
or pulmonary edema (30%), elevated uric acid/
creatinine (20.3%), elevated liver enzymes (19.4%),
oliguria (15%), headache (12.3%), visual symptoms
(8.8%), low platelet count (8.8%), nausea and vomiting
(5.2%). Fetal findings in a decreasing order of
frequency are as following: HF (94.7%), placental
edema (62.8%), polyhydramnious (33.6%), anomaly
(17.6 %), organomegaly (16.8%), tumor (15%),
oligohydramnious (13.2%) [12]. In a systematic review
by Allarakia et al. [12], in approximately half of the
cases, maternal and fetal findings were diagnosed
simultaneously. However, in 36.28%, fetal findings
were identified earlier. There was no difference in
fetal mortality between cases in whom fetal and
maternal findings were diagnosed simultaneously and
those who were diagnosed on different dates. Thus,
the sequence of presentation has limited prognostic
value. Perinatal associated comorbidities in a
decreasing order of frequency are as following: fetal
anemia (16.8%), Rh-alloimmunization (16.8%), multiple
gestation pregnancy (16.8%), twin-to-twin transfusion
(13.2%), parvovirus B19 (12.3%), cytomegalovirus
(2.7%), coxsackie virus (0.8%), metabolic disorder
(0.8%) [12]. The infusion of red blood cells into the
fetus is one of the most successful in utero therapeutic
procedures. Observational studies have clearly
demonstrated that IUT of the severely anemic fetus
improves survival. The association of edema, oliguria
and hemodilution might be the characteristic of MS,
as opposed to preeclampsia with low hematocrit [23].
It should be declared that our case had hemodilution.
The earlier onset during pregnancy is an important
factor that differentiates MS from preeclampsia, as
our case [2]. Overlap between MS and preeclampsia
can occur, but it is unusual for MS to present as late as
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preeclampsia. Additionally, liver function tests and
the platelet count usually remain unaffected in MS
[24], but like in preeclampsia, laboratory findings may
include proteinuria, low platelet count and elevation
of creatinine, hepatic enzymes and uric acid levels
[25]. The case of the study had low platelet and
elevated liver enzymes. It is reasonable to think that
MS is one of the variants of preeclampsia with some
similar findings. If the symptoms of MS continue, the
termination of pregnancy is recommended to prevent
maternal mortality and morbidity [26], as in our case.
Fetal prognosis in MS is usually worse than in
preeclampsia, resulting in many cases in intrauterine
fetal demise [10], and being 56% the currently
reported rate of intrauterine fetal death in MS [20].
Yeom et al. [27], reported no difference in the
incidence of polyhydramnious or placental thickness
between cases of neonatal survival and those with
neonatal death. In MS, interventions to correct the FH
related to anemia were significantly associated with
improved fetal survival [28]. When the underlying
fetal insult is corrected, we can expect a slow but
sustained recovery of maternal condition that may
require an adequate intensive support [29]. When FH
is irreversible, induction or termination of the
pregnancy may be the only choice to ensure the safety
of the mother, as in our case. Vaginal delivery may be
preferred, but complications as maternal pulmonary
edema or deterioration of the fetal condition can lead
to an emergent cesarean section [3, 18, 30]. Our case
had vaginal delivery. A complete reversal of maternal
symptoms usually occurs following delivery or
termination [20], as in our case. MS does not usually
present with oligohydramnious [31]. In a systematic
review by Allarakia et al. [12], polyhydramnious was
detected in 33.6% of fetuses and oligohydramnious in
13.2% of them. In this case, we were faced with
oligohydramnious. The pathogenesis of oligohyd-
ramnious in MS is not explained in the literatures due
to the small number of cases and the rarity of the
disease. This may be due to decreased placental
function secondary to its edema. Usually fetal anemia
secondary to alloimmunization is chronic and is not
cause of acute prerenal kidney failure. Prerenal kidney
failure is one of the causes of oligohydramnious.
Acute anemia (hypovolemic shock) such as massive
fetomaternal hemorrhage can be an acute cause of
fetal renal impairment. Shahar et al. [32], described
three cases in which fetomaternal hemorrhage caused
hypovolemic shock at birth. All cases had severe
anemia. Fetuses with hydrops wusually have
polyhydramnious. In our case, fluid volume increased
dramatically after IUT, this may be due to increased
placental function or fetal kidney function. As a result,
more studies are needed to investigate the causes of
oligohydramnious in MS in the future.
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Conclusion

MS is serious for the mother and baby, and in utero
treatment of hydropic fetus can resolve the maternal
MS. Therefore, early diagnosis and intervention in HF
is essential in cases that can be treated in utero. The
case of this study was an example of a HF and MS that
was referred in the late stage. For this reason, the
course of MS did not improve despite IUT. Another
reason could be that MS is a variant of preeclampsia,
and pregnancy termination is the only treatment if
clinical symptoms or laboratory abnormalities persist.
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