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Celio-mesenteric Trunk Associated with Giant Omphalocele:
Surgical Consequences

Tronco Celiaco-Mesentérico Asociado con Onfalocele Gigante: Consecuencias Quirdrgicas
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SUMMARY: We report the first case of a newborn presenting with a celio-mesenteric trunk variation associated with a giant
omphalocele. The celio-mesenteric trunk was unexpected and unseen during the staged surgical closure. After partiahreintegrati
liver, the newborn presented refractory hypovolemia with anuria, leading to redo surgery. This procedure revealed iscbdivea afd
necrosis of the entire gastrointestinal tract except the colon. Despite treatment, including liver externalization,dfterinfantrvive. The
autopsy revealed a celio-mesenteric trunk, a rare anomaly characterized by a common origin of the celiac axis and theseigerior
artery from the aorta. This association may explain the dramatic consequences of the staged closure procedure. Awaessessatibine
of celio-mesenteric trunk and omphalocele would allow the surgeon to take extra care during this delicate surgery.

KEY WORDS: Celio-mesenteric trunk; Mesenteric arterial variation; Mesenteric ischemia; Giant omphalocele; Sodium
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INTRODUCTION

The celio-mesenteric trunk (CMT) is a rare vasculasmphalocele, without any other obvious associated anomaly
anomaly, characterized by the celiac artery branches and {ti&e caryotype and fetal cardiac ultrasound were normal).
superior mesenteric artery arising from a single trunk on tfiéve mother’s medical history reported epilepsy, treated with
anterior wall of the abdominal aorta. This anatomic variatiovalproic acid (Depakirfg, obesity and active smoking. The
can have major clinical implications. Complications suchirth examination revealed a giant omphalocele, with an
as aneurysm (Ailawadet al, 2004), occlusive disease externalized liver as well as partial digestive malrotation. A
(Ailawadi et al), compression by the median arcuatgtaged surgical closure method was performed by silastic
ligament (Leeet al., 2011) and stenosis with lethalsilo with partial reintegration of the liver without the
consequences (Lovisett al, 2012) have only been mesenteric bowel in order to avoid abdominal compartment
described in adults. To our knowledge, no CMT has eveyndrome. The post-operative period was characterized by
been described with a giant omphalocele. Here we descripgovolemia refractory to effective vascular filling, as well
the first case of CMT with giant omphalocele, discuss itss anuria, although respiratory function and perfusion of the
cause and the lesson learned. lower limbs were preserved. Initially, a cardiac ultrasound

revealed good venous return, excluding any abdominal
compartment syndrome. Nevertheless, the clinical and
CASE REPORT laboratory findings (lactic acidosis) suggested mesenteric
ischemia, and a redo procedure was performed 32 hours after
the initial surgery. An ischemic liver and ischemia from the

A female infant was born at 37 weeks’ gestation, witfejunum to the ileum were observed, and only the colon was
a birth weight of 2.870 kg. There had been antenatghfe. The liver was externalized to limit abdominal
monitoring since the prenatal ultrasound diagnosed @ampression. Unfortunately, the patient died 12 hours later.
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The autopsy revealed a CMT from the ventral part of thee left gastric artery and the splenic artery; and 2) the hepato-
abdominal aorta (Fig. 1). Two trunks arose separately fromesenteric trunk divided into the common hepatic artery
a very short CMT: 1) the gastro-splenic trunk divided intand the superior mesenteric artery.

Fig. 1. View of the dissection from this case, showing the celio-mesenteric trunk (CMT) (black arrow), arising from thaspectraf

the abdominal aorta (AA). Two trunks arise separately from the CMT: the gastro-splenic trunk (GST) and the hepato-mesknteric tr
(HMT) (black arrows). The gastro-splenic trunk divided into the splenic artery and the left gastric artery. The hepatdentesgnter
(HMT) divided into the common hepatic artery (CHA) and the superior mesenteric artery (SMA). Inferior to the CMT, the abdominal
aorta branches into the right kidney artery (RKA).

DISCUSSION

It is estimated that anomalous origins of the celiasegmental arteries from the paired dorsal aorta to supply the
artery and the superior mesenteric artery occur in 7 % yblk sac. The fetal digestive tube is supplied by four primitive
people (Michels, 1955; Michelst al, 1968). A common splanchnic roots which arise from the abdominal aorta. There
origin for these two arteries from the abdominal aorta is @ a ventral longitudinal anastomosis (Lang’s anastomosis)
extremely rare occurrence, reported in 0.25 % of thsetween these branches. Normally, the first root forms the
population (Michels; Michelst al). First Tandler (1904), left gastric artery, the second root forms the splenic artery
then Morita (1935), discussed the embryological aspectsaid the third root forms the common hepatic artery. The
this anomaly. The splanchnic arteries arise at an early stag@sure of the longitudinal anastomosis between the third
of fetal development (fourth week) as paired ventrand the fourth root, and the coalescence of roots 1 to 3, form
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the celiac trunk and the superior mesenteric artery (Tandledduced that the compression had a lethal effect on the patient,
Anomalous ramification of the celiac trunk and the superiavith full stoppage of splanchnic arterial supply, causing supe-
mesenteric artery is due to the disappearance of the primitiver mesenteric ischemia, with an incomplete abdominal
ventral splanchnic arteries and their longitudinal anastomoempartment syndrome
sis (Morita) (Fig. 2).
Finally, in order to explain the association of two
Many classifications of anatomical variations in th@natomic variations, three hypotheses need to be discussed:
celiac trunk have been described in the literature. The masther one is the consequences of the other; or the 2 have a
commonly used was proposed by Michaels (1955) (Tabt®mmon cause; or the two are a coincidental association.
I). The present case belongs to type 6 of the Michaelfie CMT is formed during weeks 4 to 9 of intrauterine life
classification. (Tandler). The omphalocele appears during this period, as
the lateral and craniocaudal abdominal folds normally close
An omphalocele is often described as being giam utero at 5 weeks of gestation (Baunedral). However,
when the abdominal wall defect size is >5 cm, or when theaa omphalocele would be unlikely to be the cause or the
is more than 50 or 75 % of the liver within the sac (Mitanchezonsequences of CMT as these structures evolve
et al, 2010). The mortality rate is very high, from 0 % to 4éndependently during embryogenesis. The cause of the
%, due to infections, intestinal obstruction, or pulmonary @mphalocele in our case may be the valproic acid, as it has
renal failure, and there is a high frequency of associatbéen associated with many cases of anterior abdominal wall
anomalies (Baumagt al, 2016). Attempting primary closure defect, and two cases of giant omphalocele (Bouss&mart
of a giant omphalocele often results in abdominall., 1995). Nevertheless, our case is the first to report an
compartment syndrome (Baumanal). This syndrome is association of CMT and valproic acid, which is not enough
defined as increased intra-abdomipagéssure and organ to demonstrate a cause and effect relationship between
failures (renal failure, hemodynamic instability, bowelomphalocele, CMT and valproic acid.
obstruction or ischemia, inferior vena cava obstruction)
(Baumaret al). In our case, the staged surgical closure was Whatever the cause, surgeons must be aware of
performed to reduce this complication. The evolution aft€EMT associated with omphalocele as surgical treatment
the initial procedure was surprising because there was abomphalocele will increase the risk of gastrointestinal
abrupt increase in abdominal pressure during the procedaract ischemia, even in the absence of abdominal
and the abdominal compartment syndrome was incomplet@mmpartment syndrome.
As a result of the abnormal postoperative evolution, an autopsy
was suggested and performed. The discovery ofa CMT during  Consequently, we recommend extra care when
the procedure suggested that the partial liver reduction hpdrforming this procedure, and identifying vascular
compressed the CMT or the hepato-mesenteric trunk. Wariations using an ultrasound Doppler.
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Fig. 2. lllustration showing embryological development of the celiac artery and superior mesenteric artery during weedfs 4 to 9
intrauterine life. A. Illustration of the dorsal aorta, ventral segmental (Vitelline) roots and ventral longitudinal anasfibamoss
anastomosis). B. Normal development in adult splanchnic vessels after regression of the second and third roots, anditta longitu
anastomosis to separate the celiac trunk (CT) and the superior mesenteric artery (SMA). The distal part of the first treoidtirms
gastric artery (LGA), the distal part of the second root forms the splenic artery (SA), and the distal part of the tloinchsabef
common hepatic artery (CHA). C. The celio-mesenteric variant with development of a celio-mesenteric trunk (CMT) follovusaithe ven
anastomosis’ failure to dissolve.
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Table | : Michaels’ classification of trunk variations Michels, N. A.Blood supply and anatomy of the upper abdominal organs,
Type CT branching pattern with a descriptive atlafhiladelphia, Lippincott, 1955.
1 Normal branching - trifurcation Michels, N. A.;' Slddharth, P.; Kornbllth, P. L & Parke, W. W. untes .of
2 Hepatosplenic trunk collateral circulation of the gastrointestinal tract as ascertained in a

pafosp . dissection of 500 bodiest. Surg., 49(1B-28, 1968.

3 Hepatosplenomesenteric trunk Mitanchez, D.; Walter-Nicolet, E.; Humblot, A.; Rousseau, V.; Revillon, Y.
4 Hepatogastrique trunk & Hubert, P. Neonatal care in patients with giant ompholocele: arduous
5 Splenogastrique trunk management but favorable outcomk<ediatr. Surg., 45(8)727-33,
6 Celicomesenteric trunk 2010.

Morita, M. Reports and conception of three anomalous cases of the supe-
rior mesenteric arterielgaku Kenkyu, 9993-2006, 1935.
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RESUMEN: Presentamos el primer caso de un recién na-
cido que presenta una variacién del tronco ceIiaco—mesentér@erresponding Author:
asociada con un onfalocele gigante. El tronco celiaco-mesentéri%uievre Antoine
fue inesperado y no se vio durante las etapas del cierre quirirgiggeg, University Hospital
Después de la reintegracion parcial del higado, el recién ”aciggpartment of Pediatric Surgery
presentd hipovolemia refractaria con anuria, lo que condujo ad?aen, 14033
repeticion de la cirugia. Este procedimiento revelo isquemia dekaNCE
higado y necrosis de todo el tracto gastrointestinal excepto el co-
lon. A pesar del tratamiento, incluyendo la externalizacion hepati-
ca, el bebé no sobrevivio. La autopsia reveld un tronco celiagsrone number: +33 (0)2.31.06.44.86
mesentérico, una rara anomalia caracterizada por un origen comun
del tronco celiaco y la arteria mesentérica superior, a partir de la
aorta. Esta asociacion puede explicar las dramaticas consecyeni: antoine.laquievre@gmail.com
cias del procedimiento durante las etapas del cierre. El conoci-
miento de la asociacion de tronco celiaco-mesentérico y onfalocele
permitiria al cirujano tomar especial cuidado durante esta delicaga eived: 09-03-2017

cirugia. Accepted: 02-05-2017
PALABRAS CLAVE: Tronco celiaco-mesentérico; Va-

riacion arterial mesentérica; Isquemia mesentérica; Onfalocele
gigante; Valproato sédico.
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