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Case report

A female infant weighing 3,500 g was born via emergen-
cy cesarean section at 39 weeks of gestation due to intra-
uterine fetal distress. The mother had well-controlled ges-
tational diabetes mellitus and hyperthyroidism. On
prenatal ultrasound scans, the fetus exhibited mesocardia.
At birth, the infant’s vital saturation was 80% in room air,
and her heart rate was 140 beats/min. For these reasons,
she was transferred to the neonatal intensive care unit. Af-
ter conservative management for hypoxia, the patient’s sat-
uration recovered.

During the physical examination, an additional anoma-
lous umbilical cord originating from the xiphoid process
and extending to the umbilicus on the skin was observed
(Fig. 1). Chest computed tomography (CT) and chest wall
Doppler ultrasonography were performed to confirm the
insertion site of the anomalous umbilical cord. Chest CT
showed mesocardia, a focal pericardial defect on the
mid-inferior aspect of the cardiac apex, and 2 tiny (3 mm
each) enhancing umbilical vessels extending from the left
ventricle (LV) (Fig. 2). Chest wall Doppler ultrasonography
showed a vascular sac originating from the LV myocardial
wall (Fig. 3). In addition, a 2-mm perimembranous ventric-
ular septal defect and a 3-mm secundum atrial septal de-

The anomalous connection of umbilical vessels to the heart is rare and has not yet been
reported in the international scientific literature. Herein, we report the case of a newborn
who was diagnosed with an anomalous connection of the umbilical vessels to the left
ventricle. These anomalous vessels were functionally open for 2 weeks, and cellulitis was
present in the area of the blood vessels connected to the skin. We performed division of
these abnormal vessels and removal of the skin lesion.

Keywords: Neonate, Umbilical vessels, Case report

Fig. 1. Gross features of the anomalous umbilical vessels (arrow)
originating from the xiphoid process. Written informed consent for
publication of this image was obtained from the patient’s family.

fect were observed via echocardiography.

No complications related to the anomalous umbilical
cord were observed. However, 4 days after birth, redness
with a local sensation of heat was observed at the insertion
site of the anomalous umbilical cord around the xiphoid
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process. Accompanying leukocytosis and an elevated C-re-
active protein level suggested cellulitis.

To treat the cellulitis, empirical antibiotics were admin-
istered, and a povidone-iodine dressing was applied daily.
After the cellulitis was controlled, 13 days after birth, fol-
low-up CT and chest wall Doppler scans were performed
and showed no interval change in the abnormal vessels.
Thus, surgical treatment was planned. For the division of
the anomalous umbilical cord, we approached with a subx-
iphoid incision around the cord insertion site. After the
abnormal umbilical vessels were exposed, they were divid-
ed as proximal to the heart as possible using a clip and a
black silk tie (Fig. 4). The sac connected to the skin was re-
moved, and the wound was closed. After surgery, the
wound exhibited good recovery, and the patient was dis-
charged without any other complications. At the 11-month
outpatient follow-up visit, no additional abnormal umbili-
cal vessels were observed. The patient’s family provided
written informed consent for the publication of clinical de-

Fig. 2. Umbilical vessels connected to the left ventricle (LV) in chest
computed tomography. The asterisk (*) indicates the umbilical ves-
sel emerging from the LV.
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tails and images.

Discussion

The umbilical cord forms a stable connection between a
healthy fetus and the placenta at the level of the feto-ma-
ternal interface. However, abnormalities of the umbilical
cord related to morphology, placental insertion, the num-
ber of vessels, and other factors can influence perinatal
outcomes and may be associated with other fetal anoma-
lies. Although the pathophysiology of the anomaly in this
case was unclear, we suspected several genetic diseases. Ec-
topia cordis is a rare genetic defect whereby the chest wall
does not fuse correctly in utero [1]. Another relevant
anomaly is the pentalogy of Cantrell, which is character-
ized by a combination of midline birth defects that can in-
volve the sternum, or breastbone; the diaphragm, or mus-
cle that separates the chest cavity from the abdomen and
aids in breathing; the pericardium, or thin membrane that

Fig. 4. Surgical view of anomalous umbilical vessels connected to
the left ventricle (LV). The asterisk (*) indicates the umbilical vessel
emerging from the LV.

Fig. 3. (A, B) Blood flow between
the left ventricle (LV) and the um-
bilical vessels as visualized with
chest wall Doppler ultrasonogra-
phy. The asterisk (*) indicates the
umbilical vessel emerging from the
LV.
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lines the heart; the abdominal wall; and congenital heart
defects, such as ventricular septal defects [2,3].

This case was thought to be a mild form of ectopia cordis
or pentalogy of Cantrell, given the positioning of the apex
of the heart toward the chest wall, the diaphragm surface
defect of the pericardium, and the accompanying congeni-
tal heart anomaly. Pentalogy of Cantrell has been suggest-
ed to be caused by the failure of proper midline mesoderm
maturation and ventral body wall formation during em-
bryonic development [1].

In general, functional closure of the umbilical vessels oc-
curs within the first minutes of life [4]. Thus, one option
may be to wait until the blood flow of the umbilical vessels
is blocked naturally. However, in the present case, we ob-
served no interval change in the abnormal umbilical ves-
sels during the 13 days prior to the follow-up CT scan. The
clinical course of cases involving abnormal umbilical ves-
sels connected to the LV is unknown, and aneurysm for-
mation in the umbilical vessels is possible when this condi-
tion is not treated. In addition, repeated infections of the
cord insertion site are expected to spread into the LV. For
these reasons, in the present case, we conducted surgical
division. As no previous reports have been published on
abnormal umbilical vessels connected to the LV, we report
this rare case.
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