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Case Report

Appendix duplication in association with persistent cloaca and type 2 pouch colon
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ABSTRACT
Duplication of the vermiform appendix is extremely rare, and it may be associated with gastrointestinal and
genito-urinary anomalies in childhood. Presented herein is a case of association of appendix duplication, pouch
colon, and persistent cloaca. Pathogenesis of this association is discussed. © IJAV. 2010; 3: 12–14.
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Introduction
The incidence of appendix duplication has been
estimated to range from 0.004 to 0.008% in the reported
appendectomy series and usually found as an incidental
finding during laparotomy for other intraabdominal
reasons. In addition, accompanying intestinal, genitourinary or vertebral malformations may be present when
appendiceal duplications are detected in children.
The authors report a case of newborn with persistent
cloaca and double appendices at laparotomy, and discuss
the pathogenesis of appendix duplication.
Case Report
A full term, 7-day-old girl was transferred from local
government hospital to the Department of Pediatric
Surgery, Harran University Medical Faculty, with the
provisional diagnosis of “imperforate anus”. There
was no family history of malformations, consanguinity
and no history of medication to the mother during
pregnancy. Physical examination revealed evidences of
persistent cloaca as an abdominal distention and a single
perineal orifice with partially fused labia and absence
of an anal orifice. Routine complete blood count and
biochemical tests revealed no abnormalities except slight
increase in white blood cells. The babygram showed no
gross abnormality, and a plain abdominal radiograph
displayed dilated loops of small bowel. Abdominopelvic
ultrasonography showed a cystic mass occupying the
upper pelvis and lower midline abdomen.

Exploratory laparotomy revealed intestinal malrotation
with the terminal ileum on the left side. There was a
mobile but normal cecum associated with two separated
appendices (Figure 1). Both appendices located at
opposing directions. Each of them had its own blood
supply originated from appendicular arteries, both of
which were given off by the ileocolic artery. The remainder
of the large intestine was shortened, and continued with a
pouch colon (10 cm in diameter) and communicated with
the neck of bladder. Duplex uterus and vagina was part of
the persistent cloaca. The appendices were removed in the
usual manner. Then, diverting colostomy was performed.
Histologically, both appendices were normal. The infant
did well following surgery, and discharged on antibiotic
therapy for the urinary infection on postoperative day 10.
She is waiting for definitive surgery.
Discussion
Congenital anomalies of the appendix are rare; the two
most commonly reported are congenital absence and
appendiceal duplication. Appendix duplications are rarely
symptomatic, most of them are diagnosed incidentally
at laparotomy, and some of them can be detected on
routine barium examination for other clinical reasons
preoperatively [1]. Symptoms are usually the result of
obstruction and inflammation. The clinical presentation
can vary according to the location of the appendices [2].
Appendiceal duplications were first classified by Cave in
1936 by their anatomical locations [3]; in 1963, Wallbridge
devised these anomalies based on reported cases [4].
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Figure 1. Photograph shows intraoperative appearance of the case. (A: duplex appendices; PC: pouch colon; I: ileum)

According to the Cave–Wallbridge classification, 3 types
of duplicated appendix are described:
i) Type A consists of various degrees of partial duplication
on a normally localized appendix with a single cecum.
ii) Type B consists of a single cecum with two completely
separate appendices, divided into two further subgroups,
Type B1 where two appendices are located symmetrically
on either side of the ileocecal valve, resembling the normal
arrangement in birds and termed ‘‘bird-like type’’; and
Type B2 which has a normally located appendix arising
from the cecum at the usual site and a second separate
rudimentary appendix located along the line of one of
the taenia and as such termed ‘‘taenia-coli type’’.
iii) Type C consists of a duplicated cecum each with an
appendix.
Our patient had an anomaly previously described and
that represents an extension of the Cave-Wallbridge
classification Type B2, i.e., a form in which two separated
appendices is attached to single cecum.
Embryology of the normal appendix has been defined
[5]. During the 5th fetal week it is the appendix which
develops from a bud at the junction of the small and large
bowel and undergoes rapid growth into a pouch. In the 6th

week there is a transient nubbin surmounting the pouch
indicative of being involved in the rapid development of
the pouch, which is very strategically placed near the
apex of the highly significant midgut loop. It is only after
the fifth fetal month that the proximal end of this pouch,
which has appeared to be a very insignificant structure
up until this stage, starts growing differentially to give
rise to the true cecum which continues to develop into
infancy.
Although normal embryogenesis of appendix is known,
but the pathogenesis of its duplication is unclear.
Furthermore, to explain the embryology of gastrointestinal
duplications, following four theories put forward: The
split notochord theory, failure of the normal regression
of embryonic diverticula, the median septum formation,
and partially twinning procedure [6]. Although the
second theory may favor the pathogenesis, that there is
failure of the normal regression of embryonic diverticula,
none of them completely explains the embryology of
appendix duplications. Nevertheless, Cave put forward
two theories for the pathogenesis of duplex appendix: (a)
supernumerary appendix due to persistence of a transient
embryological structure; (b) appendical duplicity
incidental to a more general affection of the primitive
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midgut [3]. Cave’s theories may explain this duplication,
but they are not enough to explain all types.
The most of appendiceal duplications, especially
types B1 and C duplications, are associated with other
gastrointestinal and genitourinary abnormalities as in our
case with congenital pouch colon and cloacal anomaly
[7]. Although isolated appendix duplications have been
reported, according to literature, interestingly, it has been
described that appendiceal duplication is a component of
the part of type 2 congenital pouch colon. In this type,
the ileum opens into a short segment of cecum which
then opens into the colonic pouch [8].
In both these conditions, there appears to be an arrest
at an early stage in partitioning of the cloaca by the
urorectal septum. With congenital pouch colon, it is likely
that the primary abnormality is “defective organogenesis”
or “primary dysplasia” of the distal-most segment of
intestine close to the descending urorectal fold [9]. Yanar
et al. also explained the possible relationship between
the anorectal-genitourinary malformations and appendix
duplications by the close anatomic association of the distal
hindgut and the urogenital septum in the embryologic
origin [7]. Also, one could speculate that they might
result from abnormalities in the differentiation of the

hindgut to the urogenital and gastrointestinal processes.
However, we could find a few reported associations in
the published literature between appendix duplication,
anorectal malformations. Rizalar et al. reported a case
of duplication of appendix vermiformis in a baby with
myeloschisis and anal atresia associated with segmental
dilatation of the colon [10]. Kothari et al. reported a case
of appendix duplication associated with imperforated
anus [2]. Chadha et al. have described the association
of appendix duplication with pouch colon and anorectal
malformations in 6 patients of their series [9]. But
no detailed informations were given to explain the
pathogenesis.
In conclusion, exact pathogenesis is not known, but some
point in the management of appendiceal duplication has
been clarified [11]: (i) especially type B duplications,
where the second appendix base may lie at any point
along the colon, present the greatest risk of missing the
second appendix; (ii) appendiceal duplication may also
present as a constricting lesion of the ascending colon
and mimic a colonic adenocarcinoma; (iii) some cases
of duplicated appendix are associated with intestinal,
genitourinary, or vertebral malformations, and this needs
to be considered after diagnosis.
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