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Abstract
Several hundred cases of placental hemangiomas have been reported in the litera-
ture. However, the umbilical cord is extremely uncommon as a site of occurrence.
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We present a case of postnatal discovery of giant hemangioma of the umbilical
cord (HUM) in a Coronavirus Disease 2019 (COVID 19) positive mother. To our

knowledge, this is the first reported case of HUM synchronous to a maternal in-
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fection with COVID 19. We aim, through this case and a review of the literature,
to study the clinicopathological characteristics of this singular entity. Our patient,
a 37-year-old woman, presented to the Department Of Obstetrics And Gynecology
for respiratory distress and loss of fetal movements. Ultrasound examination con-
cluded to intrauterine fetal desmise. After stabilization of the patient, a cesarean
section was performed. A macerated fetus was extracted. Placenta showed a giant
mass attached to the cord. It was submitted for pathological examination. Gross
examination showed that the umbilical cord was inserted eccentrically with a
fusiform dilation. Near its placental end, three cohesive solid angiomatous nod-
ules were noted. Microscopic examination revealed lobules of dilated blood-filled
capillaries set in a myxoid stroma. The diagnosis of HUM have been established.
HUM arise from endothelial cells of the umbilical vessels. Their etiology, physio-
pathology and pathways of tumorigenesis are not yet well defined. Further stud-
ies are needed to explore the pathways of tumorigenesis and to determin the
implication of COVID-19 in HUM.
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1 | INTRODUCTION Several hundred cases of placental hemangiomas are
reported in the literature. However, the umbilical cord is
extremely unusual as a site of occurrence.’ In a Pubmed
search, we found less than 45 reported cases of umbili-
cal cord's hemangioma (HUM). They are, therefore, ex-

tremely rare tumors.

Hemangiomas are common benign neoplasms aris-
ing from endothelial cells. They typically take place in
the skin and soft tissues. However, they can affect all
organs.
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We present a case of postnatal discovery of giant
HUM in a Coronavirus Disease 2019 (COVID-19) posi-
tive mother. To our knowledge, this is the first reported
case of HUM synchronous to a maternal infection with
COVID-19. We aim, through this case and a review of the
literature, to study the clinicopathological characteristics
of this singular entity.

2 | CASE PRESENTATION

A 37-year-old gravida 4 para 3 woman presented to the
Department Of Obstetrics And Gynecology at 24 weeks
and 5days estimated gestational age. She presented a
respiratory distress and complained of absence of fetal
movements of 4days duration. She had no medical his-
tory. Her previous pregnancies were uneventful. The
present pregnancy was poorly assessed. The patient had
presented fever, cough and diarrhea for 10days and was
tested COVID-19 positive in ambulatory with COVID-19
rapid tests 6days before the admission. The physical ex-
amination on admission showed that she was polypneic
with a 87% ambient oxygen saturation. The abdomen was
nondistended with no palpable mass. She was put on oxy-
gen therapy. The ultrasound examination concluded to in-
trauterine fetal desmise with no fetal cardiac activity and a
biometry of 23 weeks of gestation. A cesarean section was
performed on the day of admission.

A macerated fetus was extracted. The amniotic fluid
was stained. The placenta showed an enormous mass
attached to the cord. The gross examination of the fetus
revealed no macroscopically detectable anomaly. No fetal
autopsy have been performed. The placenta was submit-
ted for the pathological examination.

The placenta weighed 256g and measured
19%10x4.5 cm. The maternal surface and the mem-
branes were unremarkable. The trivascular umbilical cord
was inserted eccentrically and measured 19 cm in length.
It showed a fusiform dilation. Near its placental end, three
cohesive solid angiomatous nodules measuring 6.5, 7.7,
and 10 cm, respectively, were noted. Their surfaces were
smooth (Figure 1). The cut surface of the mass was solid
reddish, showing multiple vascular channels. Placental
thrombi have been macroscopically identified.

The microscopic examination revealed that the angio-
matous nodules were covered by the amniotic membrane.
They were composed of lobules of small dilated blood-
filled capillaries lined by flattened endothelium set in
a myxoid stroma (Figures 2,3). On the periphery of this
tumor, the ombilical vein was noted. The three umbilical
vessels were clearly identifiable. Microscopic examination
of the placenta showed intervillous thrombosis and fibrin
deposits.

FIGURE 1 Macroscopic examination: The trivascular
umbilical cord is inserted eccentrically on the placenta. It shows
a fusiform dilation. Near its placental end, three cohesive solid
angiomatous nodules measuring 6.5, 7.7, and 10 cm, respectively,
are noted.

FIGURE 2 Histologic section of the umbilical cord'’s
hemangioma: lobules of small dilated blood-filled capillaries lined
by flattened endothelium set in a myxoid stroma (Hematoxylin and
Eosin x40)

Immunohistochemical staining was performed using
CD34 and AFP (Figures 4,5). Tumor cells were positive for
CD34 and negative for AFP.

3 | DISCUSSION

Tumors of the umbilical cord are exceptional. They
mainly involve hemangiomas and less frequently tera-
tomas. Hemangiomas emerge from endothelial cells of
the umbilical vessels particularly the umbilical arter-
ies.” Their etiology, physiopathology, and pathways of
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FIGURE 3 Histologic section of the umbilical cord's
hemangioma: lobules of small dilated blood-filled capillaries lined
by flattened endothelium set in a myxoid stroma (Hematoxylin and
Eosin x100)

FIGURE 4 The neoplastic vascular channels show diffuse
immunohistochemical staining for CD34 antibody (x10)

FIGURE 5 The neoplastic vascular channels show diffuse
immunohistochemical staining for CD34 antibody (x100)
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tumorigenesis are not yet well defined. No association be-
tween HUM and maternal age, race, gravidity, or gender
have been reported.’ The differential diagnoses involve
hematomas, varicose veins, aneurysms, omphalomesen-
teric duct cysts, allantoic cysts, teratomas of the umbilical
cord, placental masses, abdominal wall defects, and meta-
static neuroblastoma.>*

3.1 | Morphologic features

It usually presents, in the cases reported in the literature
as well as in our case, as a fusiform swelling in the cord
with an angiomatous nodule, surrounded by edema of
the Wharton's jelly.” The tumor is encountered almost
twice more frequently in the placental than in the fetal
end of the cord.® It can size from 0.2 to 18cm in diam-
eter.’ Effectively, in our case, the HUM was located in the
placental end of the cord and the size of the three angi-
omatous nodules ranged from 6.5 to 10 cm. The classic
microscopic appearance is that of thin walled capillaries,
set in myxoid stroma.® Fibrin thrombi, endothelial necro-
sis, stromal calcification, osseous metaplasia, and acute
inflammation can be seen.’

The histologic examination of placentas complicated
by HUM revealed multiple thrombosis, avascular villi,
chorangiosis, chorionic cyst but no pathological change
were noted in some cases.®

In our case, microscopic examination identified, ad-
ditionally to the HUM, placental infarction, intervillous
thrombosis, and fibrin deposits. These findings are also
seen in placentas from COVID-19 positive mothers. In
fact, a higher frequency of increased perivillous and inter-
villous fibrin deposits, villous infarction, and intervillous
thrombosis was noted in the placentas of the COVID-19
positive pregnant women.’

Recently published studies showed that placentas of
mothers infected with COVID-19 had statistically signif-
icant increase in maternal vascular malperfusion with
decidual arteriopathy, fibrinoid necrosis, and amniotic
membrane arteriole hypertrophy.'

3.2 | Link with COVID-19

Since its emergence in December 2019, COVID-19 has be-
come the bane of the 21st century and was responsible for
an unprecedented global pandemic.

To date, several physio-pathogenic mechanisms have
been described in the COVID-19, but, inflammation was
the most incriminated owing to its cytokine storm.'>'?

However, recent studies have shown that COVID-19
leads to endothelial dysfunction and may be responsible
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for coagulopathies, endothelialitis, and angiogenesis.
Ackermann et al. attested that the amount of new ves-
sel growth in lungs from patients with COVID-19 was
2.7 times higher as that in the lungs from patients with
influenza (p <0.001)."> Additionnally, multiple studies
mentioned that proangiogenic factors were higher in
patients with COVID-19. Huang and al revealed that
initial plasma vascular endothelial growth factor (VEGF)
and interleukin 1B (IL1B) concentrations were higher in
patients infected than in control cases.'* All these find-
ings support that COVID-19 is responsible for patholog-
ical angiogenesis. And we wonder if COVID-19 would
be at the origin of the formation of the HUM through
this mechanism. Further studies are needed to explore
this hypothesis.

3.3 | Association with congenital
malformations, complications and
perinatal mortality

The HUM are known to be correlated with increased ma-
ternal and fetal morbidity. The recorded comorbidities
involve preterm labor, hydramnios, oligoamnios, intrau-
terine growth retardation, hydrops featalis, cardiac fail-
ure, and systemic hemangiomas.®!>'®

They are also associated with perinatal mortality. Berar
et al. performed a systematic review of the literature in
2018 and concluded that the mortality rate of HUM was
23.68% (nine out of 38 cases). In our case, the intrauterine
fetal death occurred in the 23rd week of gestation.

The causes of the fetal death are not yet well estab-
lished. Some authors suggest that HUM affects the fetal
circulation. In fact, HUM can lead fetal demise by reduc-
ing the umbilical blood flow. This might be due to the
mechanical constriction of the umbilical circulation by
the tumor; the umbilical cord torsion or the stenosis of
umbilical vessels caused by intravascular proliferation of
the hemangioma.’ Besides, cord edema, umbilical venous
congestion, intermittent umbilical artery compression, ex-
tensive arteriovenous, and intermittent fetal tachycardia,
could lead to the rupture of hemangioma vessels causing
fetal death.”"’

However, the perinatal mortality could not only be at-
tributed to the HUM. In fact, the presence of coexisting
factors and comobordities, such as non immune hydrops
fetalis, intrauterine growth retardation, coexisting heman-
giomas, oligoamnios as well as maternal obstetrical com-
plications can be responsible for fetal desmise."®

In our case, the localization of the hemangioma next
to the insertion of the cord as well as the consequent
size of this hemangioma (19 cm of long axis) could have
contributed to the compromise of the fetal circulation

and reduction of the fetal blood flow leading to fetal de-
smise. We should also not underestimate the role that
COVID-19 could have played in this intrauterine fetal
death. Since, among 324 pregnancies of COVID-19 pos-
itive mothers, Juan et al reported four cases of sponta-
neous miscarriage, four intrauterine fetal deaths, and
two neonatal deaths."

3.4 | Association with the elevation of
AFP levels

Papadopoulos and al reported that 60% of HUM with as-
sociated with elevation of AFP level in maternal serum.®

It could be explained by the breakdown of the amniofe-
tal fluid barrier with discharge of AFP from the fetus to
the amniotic fluid and its spread to the angiomatous ves-
sels of the hemangioma.®

Unfortunately, the pregnancy of our patient was poorly
assessed. She did not test for AFP seric levels as a part of
the screening for trisomy.

The immunoreactivity of the HUM cells for AFP has
been reported in the literature and suggests the AFP-
producing nature of the HUM.?’ We performed immunos-
taining of the HUM by AFP and it was negative.

3.5 | Radiologic diagnosis

The prenatal diagnosis of an HUM is currently possible
thanks to the color Xow imaging. However, it is not al-
ways feasible since the location of the HUM and the
cystic degeneration of Whaton's jelly and cord edema may
interfere.*'

4 | CONCLUSION

The HUM are very uncommon tumors. Their physio-
pathology and etiology are not yet well defined. They must
be suspected and looked for in front of any hyperechoic
mass of the cord. We reported the first case of HUM in a
COVID-19 positive mother. Further studies are needed to
explore the pathways of tumorigenesis and to determine
the implication of COVID-19 in HUM.
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