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Abstract
Small bowel atresia is among the rarest congenital gastro-intestinal anomalies. Apple-Peel syndrome
is a very uncommon pattern of small intestine atresia: <5%. The present paper records the case of
a neonate, who presented an Apple peel syndrome. The clinical presentation featured an occlusive
syndrome and was explored with abdominal X-ray and ultrasound. The preoperative exploration
found a small intestine atresia with a snail-like aspect. We performed an end-to-end jejunal singlestage anastomosis. The aim of our work is to make a focus on this uncommon neonatal condition
as well as the benefits and risks of its treatment by a single-stage approach without undergoing an
enterostomy.
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Described for the first time in 1683 [1] jejuno-ileal atresia is among the most uncommon
congenital anomalies of the gastrointestinal tract (3/10000 alive birth) [2,3]. Apple peel syndrome
is a very rare pattern of small intestine atresia (<5) [4]. Also known as “pigtail-like syndrome”, it
constitutes a rare entity with a high interruption of the superior mesenteric artery and a precarious
revascularization of the distal small bowel portion by the ileal recurrent artery [4]. The aim of this
study is to make a focus on this uncommon neonatal condition as well as the benefits and risks of its
treatment by a single-stage approach without undergoing an enterostomy.

Case Presentation
It was about a 4-day-old male newborn who was admitted for a neonatal bowel obstruction. He
was born through normal delivery, after 36 weeks gestational period, followed with two prenatal
cares and two unremarkable ultrasonography. The birth weight was at 2800 g with an Apgar score
at 9/10. The questioning found a failure to pass meconium and the occurrence of bilious vomiting 3
days after birth. Clinical examination revealed a flat abdomen and a negative probe test. Abdominal
X-Ray (Figure 1) showed air-fluid levels with central dilated loops of the small intestine signing a
proximal obstruction. The rest of the abdomen was gasless. Abdominal ultrasound showed jejunal
enlargement with caliber disparity and jejunal interruption. Surgical investigations by transverse
subumbilical mini-laparotomy approach pointed out a jejunal atresia, approximately distant to 30
cm to the angle of Treitz, with distal small intestine twisted on its axis giving a pigtail-like aspect
(Figures 2 and 3), without necrosis. About 50 cm was resected to the jejunum. An end-to-end jejunal
anastomosis was performed with proximal jejunal loop modeling associated to appendectomy.
The left portion of the intestinal loop was estimated at 190 cm. The tissue sample was sent to
anatomopathology. The neonate was referred to a neonatal resuscitation unit for post-operative
suites. During post-operative suites, malformative assessment was performed and unremarkable.
It included: cardiac Doppler ultrasound, transfontanellar ultrasound and complete spine X-Ray.

Discussion
Apple peel syndrome is a rare form of small intestine atresia due to superior mesenteric artery
obstruction, giving the aspect of proximal atresia with a pigtail-like form of the twisted distal segment
around its vascular supply [5]. The atresia seats close to the angle of Treitz, with an approximate
distance of 30 cm in our case. The downstream intestine was foreshortened and supplied by a branch
of the ileo-coecoappendiculo-colic artery around which it spirals. There was no mesenteric supply
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Figure 3: Jejunal enlargement downstream the atresia (blue arrow).

Figure 1: Abdominal X-ray: central air-fluid levels (small intestine), blue
arrow.

Figure 4 : Martin and Zerella classification [8].

portion indicative of small intestine atresia [2,10]. Unfortunately,
in our patient, antenatal ultrasounds didn’t indicate small intestine
atresia. If antenatal diagnosis is not made, the diagnosis will be
suspected only after birth with a neonatal obstruction condition [4].
In our case, the diagnostic was tardinessly made after birth with the
occurrence of an obstructive syndrome.

Figure 2: Per-operative aspect showing a pigtail-like aspect of small intestine
atresia (blue arrow).

[6]. Apple-peel syndrome accounts for 5% of intestinal atresias [4].
The prevalence of Jejuno-ileal atresias is rated at 1 case per 1500
to 2000 births [4]. Jejuno-ileal atresias are anatomically classified in 5
types according to Martin and Zerella [7] (Figure 4):

Once the diagnosis is confirmed and the neonate well
resuscitated, surgical approach will be able to be performed. The first
step consists of the exploration of the abdominal cavity to the confirm
the diagnosis; verify the absence of other atresias or gastrointestinal
anomalies (intestinal malrotation and duplication). Whatever the
strategy could be, the main aim will be to maintain the greatest length
possible to prevent short bowel syndrome [11]. Mostly, a resection
and primary anastomosis of the atretic portion will be performed.
This anastomosis is sometimes difficult because of a disparity of
diameter between the two segments leading to some techniques range
from modeling the upstream plicature to the realization of a split line
downstream [11].

•
Type 1 : complete membranous obstruction of the lumen
with no intestinal defect
•

Type 2 : intestinal discontinuity connected with a fibrous

•

Type 3a : disconnected mesenteric interruption

band

•
Type 3b: jejunal atresia with a lack of superior mesenteric
artery distal, the distal portion is wrapped around a recurrent
vascular arcarde giving the appearance of apple peel with a shortened
loop.
•

sausages.

For our patient, surgical explorations didn’t find intestinal
malrotation, neither duplication nor associated atresia. In relation of
a normal vascularization without necrosis and a good visualization
of the loops after performing jejunal resection, we chose a singlestage anastomosis after modeling the jejunal proximal portion. In
developing countries especially in Africa, the diagnosis is often
lately made after birth with the presence of occlusive syndrome. The

Type 4: multiple atretic segments that resemble a string of

Sex prevalence is proportional, but most often they are associated
to down syndrome in cases [9]. In our case, malformative assessment
was unremarkable. Antennal diagnosis is possible with a high
ultrasound quality allowing to see the dilatation of the proximal bowel
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prognosis of these neonates is worsened by the diagnostic tardiness
and the lack of suitable neonatal resuscitation unit, leading to a high
mortality rate. Recently, the prognosis of this condition has become
good by a well managed complete surgery with single-stage approach
[6]. Mortality remains high, mostly related to short bowel syndrome
or hydro-electrolytic loss in case of stormy. In Festen et al. [12] recent
series, mortality accounted for 20% in 15 patients presented Apple
peel syndrome. Post-operative suites were unremarkable in our case.
An enough length of the loop and the single-stage approach without
stormy allowed to prevent short bowel syndrome which represents a
major mortality factor.

4. Seashore J, Collins F, Markovitz R, Seashore M. Familial apple peel
jejunal atresia: surgical, genetic and radiographic aspects. Pediatrics.
1987;80(4)540-4.
5. Aulagne B, Harper L, Maurel A, Mazouzi S, Ramful D, De Napoli-Cocci S,
Michel JL. Prise en charge chirurgicale en un temps du syndrome d’Apple
peel. 2008;15(5):913-4.
6. Bakkaly E, Oubejja H, Zerhouni H, Erraji M, Ettayebi F. Le Syndrome
d’Apple-Peel: Experience du service des urgences chirurgicales
pédiatriques (A propos de 3 cas). International Journal of Innovation and
Applied Studies. 2016;17(4):1141-8.
7. Louw JH, Barnard CN. Congenital intestinal atresia; observations on its
origin. Lancet. 1955;269(6899):1065-7.

Conclusion

8. Grosfeld JL, Ballantine TV, Shoemaker R. Operative mangement of
intestinal atresia and stenosis based on pathologic findings. J Pediatr Surg.
1979;14(3):368-75.

Apple-peel syndrome is a rare condition of small intestine atresia.
The diagnosis is often made in perioperative period. In some cases,
the treatment of Apple peel syndrome can be performed with singlestage surgery when underlying vessels allow it. This helps preventing
to undergo a second stage.

9. Bastos Lozano G, Orbea Gallardo C, Dominguez Garcia O,
Galindo Izquierdo A, Cano Novillo I. Qbstruccion gastrointestinal
anatomicacongenita, diagnostico prenatal, morbilidad y mortalidad.
Anales de pediatria. 2006;65(2):134-9.

References
1. Goeller G. Abortus human imonstros in orimbhistanatom. Misc Acad Nat
Curios,1683.

10. Shawn D, Little DC, Barsness KA, Copeland DR, Calkins CM, Yoder S,
et al. Should we be concerned about jejunoileal atresia during repair of
duodenal atresia? J Laparoendosc Adv Surg Tech A. 2010;20(9):773-5.

2. Naziha KD, Sarnacki S, Victor A, Grosos C, Menard S, Soret R, et al.
Prenatal Intestinal Obstruction Affects the Myenteric Plexus and Causes
Functional Bowel Impairment in Fetal Rat Experimental Model of
Intestinal Atresia. PLoS One. 2013;8(5):e62292.

11. Holcomb GW, Gheissari A, O’ Neill JA, Shorter NA, Bishop HC. Surgical
management of alimentary tract duplication. Ann Surg. 1989;209(2):16774.
12. Festen S, Brevoord JC, Goldhoorn GA, Festen C, Hazebroek FW, van
Heurn LW, et al. Excellent long-term outcome for survivors of apple peel
atresia. J Pediatr Surg. 2002;37(1):61-5.

3. Fu-Nan Cho, Tsung-Lung Yang, Yuen-Yee Kan, Ping-Kuang Sung.
Prenatal Sonographic Findings in a Fetus with Congenital Isolated Ileal
Atresia. J Chin Med Assoc. 2004;67(7):366-8.

Remedy Publications LLC., | http://anncaserep.com/

3

2019 | Volume 4 | Article 1700

