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Case report

The coincidence of Abernethy malformation and blue
rubber bleb nevus syndrome: A case report
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Abernethy malformation was demonstrated in a 10-year-old boy, whose underlying disease of blue rubber
bleb nevus syndrome (BRBNS) was achieved first-time-right diagnosis by cutaneous stigmata, presenting with
persistent gross hematuria and hemodynamic instability secondary to vesical venous malformation. Abdominal
computed tomography (CT) imaging was obtained to explore identifiable and treatable causes of the active bleeding,
revealing Abernathy malformation and unusual visceral slow-flow vascular malformations including venous
varicosities and splenic lymphangiomatosis. This is a first case report of the coincidence of Abernathy malformation
and BRBNS. Imaging played an important role in detection of clinically occult congenital portal venous anomalies
and visceral vascular malformations.
Keywords: Abernethy malformation, blue rubber bleb nevus syndrome, congenital absence of portal vein,
vascular malformations.

Type I Abernethy malformation or congenital
absence of the portal vein with total splanchnic
venous returns to systemic circulation bypassing
the liver is extremely rare, and often associated with
other congenital anomalies such as cardiac defects,
biliary atresia, renal malformations, and skeletal
abnormalities. (1 – 7) Blue rubber bleb nevus syndrome
(BRBNS) is another rare entity and mostly occurs
sporadically in children. It is characterized by multiple
venous malformations commonly affecting skin and
gastrointestinal (GI) tract. (8 – 11) In English-language
literature, about 200 reported cases published
until 2017 have revealed that BRBNS has a diversity
of multi-organ involvements in various patterns
of slow-flow vascular malformations(8 - 9); however,
anomalies of the portal vein have never been described.
Herein this is a first case of Abernethy malformation
accompanied by BRBNS.
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Case presentation
A 10-year-old boy was transferred to admit in
King Chulalongkorn Memorial Hospital, presenting
with persistent gross hematuria for 10 days. Before
the referral, he had received fluid resuscitation and
blood transfusion because of severe anemia and
occasional hypovolemic shock. The child denied
any history of preceding trauma, easy bruising, foul
smelling urine, and recurrent urinary tract infection.
He had past medical history of congenital vascular
malformations at his extremities and underwent
repeated laser treatments but lost to follow-up.
At physical examination he presented with multiple
bluish nodules at dorsum of all toes, swelling of the
dorsum of both feet, and hyperkeratotic purple and
black papules at bilateral fourth toes (Figure 1A - B).
A patchy area of cutaneous vascular malformations
with multiple small thromboses was seen on the right
thigh (Figure 1C). His vital signs were stable with a
pulse rate of 76 /min and blood pressure of 114/85
mmHg. Neither abdominal mass nor organomegaly
was palpable. Neurological examination was
unremarkable. On laboratory test, a hemoglobin level
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was 10.7 g/dL with a hematocrit of 32.0%. Urinalysis
showed red-colored urine, numerous RBC, 0-1 WBC
per high power field, a pH of 8.5, and positive blood
3+. The diagnosis of blue rubber bleb nevus syndrome
was first made at this admission by a pediatric
dermatologist, with the characteristics of cutaneous
stigmata.
Abdominopelvic computed tomography (CT) was
then obtained in pre-contrasted, late arterial, and portal
venous phases. The study disclosed a large, lobulated,
unevenly circumferential, faintly contrast-enhanced
vesical mass particular at superoposterior wall with a
few intralesional round calcifications (Figure 2A),
compatible with venous malformation with phleboliths.
Other sites of slow-flow vascular malformations
were detected at the greater omentum seen as multiple
small, faintly contrast-enhanced lesions with some
millimetric-sized phleboliths (Figure 2A), at the colon
and its mesentery shown as extensive venous
varicosities and malformations with several punctate
calcifications without detectable arterial feeder
(Figure 2B - C), and at the spleen consisting of multiple
scattered, sub-centimeter-sized, hypodense lesions
(Figure 2B). Intrahepatic portal vein could not be
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identified. The splenoportal confluence was seen to
enter the systemic circulation via the markedly dilated
inferior mesenteric vein (about 2 cm diameter) and
bilateral gigantic hemorrhoidal veins into internal iliac
veins (Figure 2C). The liver mainly received a single
blood supply from the enlarged hepatic artery. Inferior
vena cava (IVC) and hepatic veins were patent. There
was neither portoportal collaterals nor ascites. The
mentioned extrahepatic portosystemic shunt was
consistent with type I Abernethy malformation.
The cystoscopy demonstrated venous
malformations at the urinary bladder. The laparoscopy
confirmed the absence of the portal vein, the ectasia
of inferior mesenteric vein, multiple extensive
anomalous varices and venous malformations at
the colon, mesentery, and urinary bladder, and
visible splenic lymphangiomatosis. Sirolimus, an
antiangiogenic drug, was initially prescribed following
the diagnosis, but the hematuria did not improve.
Two weeks later, he underwent re-cystoscopy with
fulguration of the vesical venous malformations,
yielding a satisfied result of bleeding control. The boy
was discharged in a well condition after hospitalization
over a month.

Figure 1. Focused pictures at right foot (A), left foot (B) and right thigh (C). There were multiple bluish nodules at
dorsum of right toes, and hyperkeratotic purple and black papules at both fourth toes ( ) (A - B). Cutaneous
vascular malformations with multiple small thromboses was seen on the right thigh (C).
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Figure 2. Coronal images of the venous-phase abdominopelvic computed tomography with maximum intensity projection
using a slab thickness of 4 mm (A), average intensity projection using a slab thickness of 4 mm (B) and maximum
intensity projection using a slab thickness of 64 mm (C). There was a faint contrast-enhanced vesical mass (white
asterisk) with intralesional round calcifications, along with multiple soft tissue nodules with round calcifications
at omentum (white arrow heads) (A). Venous malformations and varicosities (black dash arrows) with scattered
calcifications along the colon and its mesentery were depicted (B - C). There were multiple small hypoattenuating
lesions throughout the spleen (B). A short extrahepatic portal remnant (thick white arrow) was seen with the
splenoportal confluence draining through the ectatic inferior mesenteric vein (black arrow heads) and hemorrhoidal
veins into bilateral internal iliac veins (thin white arrows). (Abbreviations: BL = urinary bladder, H = hemorrhoidal
vein, HA = hepatic artery, IMV = inferior mesenteric vein, IVC = inferior vena cava, SP = spleen).

Discussion
Abernethy malformation or congenital
extrahepatic portosystemic shunt (CEPS) is an
extremely rare condition whereby the splanchnic
circulation directly empties into systemic venous
system bypassing liver through a complete or
partial shunt which defines as type I or II CEPS,
respectively. (1 - 2) From its initial description in 1793
until 2019, only about 90 cases have been reported
worldwide with a likelihood of underestimation.(3)
Regarding a genetic predisposition, it is unknown
due to lack of sufficient information from the
literature; however, Goto K, et al. (12) have reported
one case with familial occurrence of congenital
portosystemic shunt. Most cases of the CEPS are
incidentally detected and easily diagnosed by imaging;
however, the malformation itself has a risk of
life-threatened complications such as hepatic
encephalopathy, hepatopulmonary syndrome and
malignant transformation of hepatic lesions. Due
to its having typically no secondary manifestation
of portal hypertension such as ascites, cavernous
transformation, or splenomegaly; the CEPS is
capable of distinguishing disease entity from the
acquired. (1, 4 - 6) Abnormalities of the venous pathways
and vascular malformations reported in patients

with the CEPS are double superior or inferior
vena cava, left sided IVC, interrupted IVC with
azygos and hemiazygos continuation, and cutaneous
hemangiomas. (6 - 7)
BRBNS, formerly known as Bean syndrome, is
the disease of venous malformations mainly involving
skin and GI tract and less commonly involving
other visceral organs. It is a rare disease of unknown
etiology with an incidence of 1:14,000 births. (8 - 9)
BRBNS occurs sporadically and is caused by somatic
activating pathogenic TEK gene variants which
can be detected by the highly sensitive molecular
techniques. (13) The diagnosis is generally made by
visual inspection of the characteristic cutaneous
and/or GI venous malformations. (8 – 11) The most
common complication of BRBNS is bleeding from the
GI lesions, resulting in secondary iron deficiency
anemia. Besides the venous malformations, lymphatic
malformations in the pancreas, skin, mucosa, GI tract
and uterus as well as other vascular lesions included
dermal capillary hemangiomas, arteriovenous
malformation, cerebral telangiectasia, aneurysmal
dilatation of vein of Galen and papillary endothelial
hyperplasia within hemangiomatous vessels have rarely
been documented in the BRBNS patients. (14)
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At between 4 and 10 weeks of embryonic life,
the vascular architecture of the liver is developed via
a complex sequence of vascular growth, anastomosis,
and asymmetric degeneration of three primitive venous
structures including vitelline, umbilical, and cardinal
veins. (12, 15) The portal vein mainly derives from the
paired vitelline veins passing through the septum
transversum to sinus venosus. (15) The selective
degeneration of the vitelline veins and persistence of
their dorsal anastomosis become extrahepatic portal
segment. (12, 15 - 16) Meanwhile the complex intrahepatic
venous anastomoses evolve into the portal branches
by de novo development of left-to-right shunts
from left umbilical vein through right hepatocardiac
channel and right vitelline vein, respectively, proposed
as the “hemodynamic theory” [Lassau & Bastian,
1983].(16) Therefore, the extensive involution of these
primitive veins and/or interference of hemodynamic
flow during hepatic vascular development can provoke
portal and related cardiovascular anomalies. (12, 15 - 16)
In our opinion, the extensive mesenteric venous
malformations and varices uniquely occurred in our
case of BRBNS might stimulate a giant inferior
mesenteric-caval portosystemic shunt that could
influence flow impairment of the fetal liver,
subsequently interfere the intrahepatic formation
and extrahepatic regression of the portal vein, and
eventually progress into type I CEPS. However, we
supposed that there was no prior reported case of
this coincidence because the most common GI
involvement of the published BRBNS is multiple
small mucosal venous malformations which could not
initiate a significant shunting to affect the portal
development.
From the literature review, we came across
the reported case of CEPS with cutaneous
hemangiomatosis in 2003 by Pohl A, et al. (7); we
were curious that the cutaneous lesions were potential
characteristics of BRBNS. However, this is the
first official report of the coexistence of Abernethy
malformation and BRBNS, incidentally detected by
CT imaging and confirmed by laparoscopy. Urinary
tract bleeding as his presenting symptom was unusual
in BRBNS because the urinary bladder is an
uncommon site of abdominal visceral involvements
of the vascular malformations. Likewise, multiple
venous varicosities along the colon and its mesentery
were identified as atypical imaging appearances
mentioned in the previous literature. (8 - 11) To our
knowledge, the splenic lymphangiomatosis in BRBNS
was first described in this study.
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Conclusion
This is a first case report regarding the
coincidence of two rare disease entities of vascular
malformations. Imaging played an important role for
detection of Abernathy malformation, and inspection
of slow-flow visceral vascular malformations relating
to BRBNS.
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