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Case Report

The patient was born after a 38-week twin gestation and
weighing 2,875 g. . He was born second via vaginal breech
delivery. The Apgar’s scores were 6 of 10 at 1minute and 8 of
10 at 5minutes. He briefly received positive end-expiratory
pressure because of suspected respiratory distress syndrome
and was transferred to the maternity ward the same day.
Later that day, he developed feeding difficulties, looked pale,
and became less reactive. The serum hemoglobin concentra-
tion was 8.1mmol/L. As bleeding or early onset of sepsis was
suspected, resuscitation was started with 10mg/kg of 0.9%
normal saline and antibiotics. Additional laboratory testing
ruled out hemolysis and showed a further decrease in

hemoglobin concentration to 4.5mmol/L. Ultrasound was
performed in search for a bleeding source and confirmed the
presence of a hemoperitoneum (►Fig. 1). After having re-
ceived a double red blood cell transfusion (7.5mg/kg) and
1mg of fytomenadion intravenously, the baby was trans-
ferred to the neonatal intensive care unit (NICU) of the
Erasmus MC-Sophia Children’s Hospital, Rotterdam, the
Netherlands.

On arrival at the NICU, he was hemodynamically stable
andwithout respiratory support. Although he looked pale, he
was comfortable, awake, and alert. His abdomen was tender
with muscular defense but he was neither distended nor
discolored. Nonoperative management was attempted with
further correction of coagulopathy. Overnight, the baby
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Abstract Neonatal intra-abdominal hemorrhage has been rarely reported in the literature. We
report a case of splenic injury in a neonate, highlighting the importance of a high-index
suspicion in early recognition of this rare and potentially fatal injury. We report the first
case of a neonate who had a splenic rupture and underwent successful endovascular
treatment.
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deteriorated and was given more blood product. Increasing
abdominal distension and abdominal tenderness was noted,
and the baby hardly had any urine production. Bedside
ultrasound confirmed the presence of a hematoperitoneum
with normal appearance of the liver and retroperitoneum
including both adrenals. In addition, a large heterogenic
hematoma was observed in the splenic fossa with distortion
of the craniodorsal part of the spleen (►Fig. 2), suggestive or
a large splenic rupture. During the beside ultrasound study,
the baby deteriorated further and needed urgent intubation.
Ventilation became difficult because of themass effect of the
hematoperitoneum. We opted for coiling of the splenic
artery to treat the bleeding instead of laparotomy. We had
argued that the bleeding might worsen if we would release
the abdominal tension by performing an emergency laparot-
omy without treating the bleeding first, and that the baby
could die from exsanguination. He was transferred to the
interventional radiology department for angiography and
endovascular treatment of the splenic bleeding.

Using a broadband 12-MHz linear array transducer
(L12–5; Philips Medical, Eindhoven, the Netherlands), the
common femoral artery was measured 1.8mm. Under ultra-
sound guidance, the common femoral artery was punctured
with a 21-gauge needle, and a 4-French (Fr) radial artery
sheath (Merit Medical, Salt Lake City, UT) was introduced.
Using a 4-Fr cobra-shaped catheter (C2 Dadiofocus Glidecath
Terumo, Tustin, CA), the celiac trunk was catheterized. An
angiography of the celiac trunk was performed, and this
showed vasospasm of the splenic artery. No active contrast
extravasation was observed. The splenic artery was cathe-
terized with a 1.7-Fr microcatheter (Excelsior SL-10, Stryker,

Fremont, CA) and 0.014″ hydrophilic guidewire (Traxcess,
Terumo, Tustin, CA). A selective angiogram of the splenic
artery showed spasm of both the splenic artery and the
intrasplenic vessels. No focal bleeding was observed
(►Fig. 3). After multidisciplinary consultation, we decided
to embolize the proximal splenic artery using multiple
1/1mm detachable NanoCoils (Stryker) to relieve the pres-
sure of the splenic vascular bed, and thereby to preserve
future splenic function. Postembolization angiography
showed an adequate occlusion of the proximal splenic artery,
with collateral flow to the distal splenic artery through the
short gastric arteries (►Fig. 4).

To treat the distended abdomen caused by the hemato-
peritoneum, resulting inventilation difficulties and potential
risk of an abdominal compartment syndrome, a 6.3-Fr pigtail
drain (Cook Medical, Bloomington, IN) was placed in the
right lower abdominal quadrant and a total of 320-cc blood
was drained during the first 24 hours.

Fig. 1 Ultrasound confirmed the presence of a hemoperitoneum.

Fig. 2 Ultrasound showed a heterogenic hematoma with distortion
of the craniodorsal part of the spleen.

Fig. 3 A selective angiogram of the splenic artery showed spasm of
both the splenic artery and the intra-splenic vessels.
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After the intervention, the boy became hemodynamically
stable and ventilation problems were dissolved.

The boy was discharged home 10 days after the interven-
tion. An abdominal ultrasound performed 2 weeks later
showed a small hematoma around the spleen. The spleen
had a normal appearance of the parenchyma on the ultra-
sound and had a length of 31mm.

Discussion

Neonatal intra-abdominal hemorrhage has been rarely
reported in the literature. Diagnosing intra-abdominal
bleeding in a newborn is difficult, and diagnosis is often
made at autopsy.1 The triad of pallor, anemia, and abdominal
distension are mostly described in literature.1 The presenta-
tion of intra-abdominal bleeding can be variable with non-
specific symptoms such as feeding difficulties, pallor,
tachycardia, polypnea, or scrotal hematoma.2

Some of the differentials entertained in this case included
hemorrhagic disease of the newborn, sepsis with dissemi-
nated intravascular coagulation, as well as solid organ injury.
The latter included adrenal injury, liver injury, as well as a
splenic injury. Splenic injury is the least common of these
conditions. The pathophysiology of splenic injury during
related to delivery is not fully understood. Hemoperitoneum
secondary to splenic rupture is most often due to stretching
of the splenorenal ligament and is usually associated with
dystocia and difficulties of extraction.3 The mechanism
involved could be an elevated fetal intrathoracic pressure
during uterine contractions, which pushes the liver and
spleen out of the diaphragmatic cavity, resulting in an
excessive strain to their supporting ligaments.4 In this
case, the mother had experienced the delivery as traumatic.

However, no instruments to assist the delivery had been
used. It is highly likely that the difficulties during extraction
had caused the splenic injury.

Some authors suggest performing exploratory laparoto-
myas soon as possiblewhen the diagnosis is confirmed in the
newborn.

Splenic rupture in a neonate is a rare surgical emergency
associated with high mortality.1 When an emergency lapa-
rotomy is performed, in most cases, a splenectomy is re-
quired to control the bleeding. A splenectomy, however,
carries the risk of an overwhelming sepsis. In this case,
endovascular treatment was performed by proximal embo-
lization of the splenic artery. As reported in the systematic
review of Rong et al, this is related to less life-threatening
complications than distal embolization of the splenic artery.5

Conclusion

We report the first case of a neonate who had a splenic
rupture and underwent a successful endovascular treatment.
In this case of our patient, endovascular treatment was
performed, despite the fact that invasive extensive surgery
was most probably unavoidable. Endovascular treatment
with splenic artery embolization of neonatal rupture of the
spleen should always be considered when expertise and
resources are available.
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Fig. 4 Postembolization angiography showed an adequate occlusion
of the proximal splenic artery.
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