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Abstract. Introduction: Gastrointestinal duplications are uncommon congenital abnormalities that can occur
anywhere throughout the intestinal tract. The small bowel is more interested than the large one. Duplications
are schematically classified as spherical and tubular, respectively representing 80% and 20% of cases, with
different relationships and communications with the native intestinal wall. Although typically diagnosed
during infancy and early childhood, tubular colonic sub-type stays frequently hidden for several years until a
complication occurs. Case presentation: we report the case of a T-shaped tubular duplication in a 20-year-old
woman at the 30" week of gestation, who underwent an urgent exploratory laparotomy for intestinal oc-
clusion, treated with the resection of the aberrant large bowel. The patient was notable for a long history of
constipation and chronic pain. Diagnostic possibilities were limited by the on-going pregnancy. Conclusion:
Intestinal duplications are uncommon malformations, and, of these, the T-shaped subtype of the colon is
among the rarest ones. In the adulthood, diagnosis is usually established in the operating room during urgent
or even emergency surgery performed for abdominal complications. A duplication of the descending colon
is extremely rare, and this is, to our knowledge, the only article describing a case found in advanced state of
pregnancy. (www.actabiomedica.it)
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Introduction

Gastrointestinal duplications represent a rare
congenital malformation, which may occur in any site
of the gut with a greater prevalence in the ileum, ac-
counting for up to 60% of cases. Localization in the
large bowel is reported in only 6-7% of cases (1) while
the rectal region is affected in 5% of cases (2). There is
a strong female predominance with a female to male
ratio of 2:1. Most frequently gastrointestinal dupli-
cations are diagnosed in childhood, in 80% of cases
before 2 year-age (2; 3). They may be isolated or as-
sociated with other congenital malformations, usu-
ally involving the skeletal, genital, or urinary systems,

which could allow an earlier diagnosis (4). The patients
suffering from tubular colonic duplication alone are
usually asymptomatic or may just refer chronic con-
stipation or recurrent abdominal pain. Radiological
investigations show low sensitivity in the detection of
such anatomic anomalies, which may therefore remain
misdiagnosed for many years. The diagnosis of dupli-
cation is seldom established in adulthood, where more
often it is an incidental finding, and extremely rarely in
the gestational period so that there are very few cases
reported in literature.

Herein we report a case of a 20-year-old pregnant
woman who developed an intestinal occlusion due to a
T-shaped colonic duplication complicated by volvulus
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with bowel infarction. Due to the rarity of the disease,
we conducted a systematic review of all the cases re-
ported in the literature focusing on the classification
and pathogenesis.

Case report

A 20-year-old woman at the 30" week of gesta-
tion underwent an urgent laparotomy due to intestinal
occlusion of unknown origin with initial hemodynamic
instability. Her clinical history was notable for chronic
and severe constipation that developed progressively
since her 10% year of age. Evacuation was referred to
occur with an average frequency of 2-3 times per week,
obtained in most cases only with enema administra-
tion and associated with chronic abdominal pain and
asymmetric distension in the abdominal right lower
quadrant. Due to the relapsing symptoms the patient
was repeatedly referred to the emergency department
but no cause could ever be established. Abdominal
X-ray and ultrasound (US) examination only demon-
strated the distension of the sigma with fecal deposits.
Even two computed tomography (CT) scans could
not identify any lesions other than the aforementioned
findings, so that she was simply referred to the gastro-
enterology department.

A colonoscopy detected only a mild stenosis of
the sigma with proximal distension and accumulation
of solid feces without any lesions of the intestinal wall.
Based on these findings, the patient was offered sur-
gery to resect the stenotic sigmoid tract, which was
refused. Subsequently she performed an X-ray intesti-
nal transit study, which identified a slow-down of the
colonic transit, with the persistence of markers in the
probable sigmoid sling after 84 hours. Owing to the
clinical suspicion of Hirschsprung disease or intestinal
neuronal dysplasia a rectal manometry and biopsy were
performed although with negative response. Labora-
tory tests excluded IBD. Clinical examination demon-
strated a motor incoordination of the pelvic floor and
abdominal muscles; therefore, a rehabilitative toilet
training was started with partial improvement of the
symptoms.

At the age of 17 she underwent a laparoscopic ap-
pendectomy due to acute phlegmonous appendicitis.

No other lesions were evident during the laparoscopic
abdominal exploration. The postoperative course was
uneventful. After one year she suffered from an acute
episode of adnexitis, conservatively treated with anti-
biotics. Thereafter chronic constipation persisted but
the frequency and intensity of the episodes of abdomi-
nal pain decreased.

At the age of 20 she got pregnant, and the ges-
tation proceeded without complications until the 300
week, when she was admitted to the Obstetric Depart-
ment due to the acute onset of abdominal pain with
diffuse tenderness, hyperpyrexia up to 38°C and in-
ability to pass gas and stool.

US examination detected a marked distension
of a likely colonic intestinal sling. No complications
for the fetus were evident. Neutrophil leukocytosis
(13 x 10°/L), elevated PCR (7048nmol/L) and in-
creased lactate (2mMol/L) were detected at labo-
ratory tests. The prophylaxis for hyaline membrane
disease was started, but it was limited to the first
administration since the clinical condition of the pa-
tient worsened with the onset of biliary vomit and
hemodynamic instability, so that she was submitted
to urgent laparotomy. The abdominal exploration re-
vealed a markedly distended left colon compressed
by an intestinal sling of probable colonic nature, with
a T-shape originating from the lateral side of the
sigma, compatible with a congenital colonic duplica-
tion. The sling was 30 cm long, filled by a large fecal-
oma and affected by longitudinal torsion that caused
wall infarction with incipient perforation. Since the
vital parameters of the fetus worsened, a caesarean
delivery was performed. The newborn showed a
weight of 1560 g and an Apgar score of three and was
consequently transferred to the Neonatology depart-
ment. Thereafter a resection of the sigmoid tract as-
sociated with the origin of the duplicated colon was
performed; intestinal continuity was restored with a
colorectal latero-terminal mechanic anastomosis. No
intraoperative complications occurred. The postop-
erative course was uneventful, and the mother was
discharged on the 7th postoperative day. The newborn
was discharged after one month and in good clini-
cal conditions. Histological examination confirmed
the diagnosis of congenital duplication of the colon
without associated lesions.
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Discussion

Intestinal duplications are rare congenital anoma-
lies that can occur in any site of the intestinal tract.
Colonic duplications represent 6.8% of the cases (3).
Several classifications for colonic duplication have been
published, mainly based on macroscopic morphologi-
cal or topographic criteria. Gross et al. identified four
types of duplications according to their tubular, dou-
ble barreled, cystic, or spherical macroscopic structure.
The fourth type is the most common one; it appears
as a spherical structure contiguous to some part of the
bowel, especially to the ileum (5). Several classifica-
tions were proposed over the years; In 1971, Kottra
and Dodds (6) modified the previous classification
from Smith (7), considering the anatomic localiza-
tion. They distinguished 2 types: the first one, tubular
or spherical in shape, limited to a tract of the colon or
rectum; the second one generally involving the colon
entirely and frequently associated with duplications of
the genital or lower urinary tract or both.

Duplications can be connected with the native in-
testinal lumen through one or more communications,
or they can be completely separated from it; they can
also end in a genital, urinary or perineal fistula. The
type 2 duplications frequently present fistulas with an-
other hollow viscus or may be associated with an im-
perforate anus or a separate perianal anus. The lesions
without communications are often dilated by the accu-
mulation of secretions produced inside them; they can
also protrude inside the lumen of the adjacent native
colon causing intussusception. Double-barreled du-
plications with a good drainage through a distal com-
munication with the colon or through a second anus,
on the other hand, remain generally asymptomatic and
undiagnosed unless they are associated to others con-
genital anomalies. Different varieties of duplications
may also coexist in the same patient. In addition, intes-
tinal malrotation, situs inversus, Meckel diverticulum,
double appendix and other anomalies can be associ-
ated with duplications (8).

Some authors (9) recently proposed a simplified
classification, based on clinical purposes, that dis-
tinguishes duplications in simple cystic (type I), di-
verticular (type II) and tubular structures (type III).

The latter, in the case of colic localization, are further

divided in T or Y-shaped according to the angle cre-
ated with the native intestinal wall (10). T-shaped
colonic duplications are very uncommon in the litera-
ture; they characteristically present a wall consisting
of an own mucosa, muscular layer and serosa and they
are endowed by a proper peristalsis (11). They typi-
cally arise from the mesenteric border of the bowel,
and they may have one or more direct communications
with the adjacent part of the bowel across the common
septum (12).

Pathogenesis

Several theories attempting to explain the patho-
genesis of these anomalies have been proposed, but
the exact mechanism is still unknown. Considering
the complex variability of intestinal duplications, a
singular theory appears not exhaustive and sufficient
to explain the implicated mechanisms (13). Among
the many theories, aberrant luminal recanalization
seems to be the favorite one. During the 6 develop-
mental week, embryonic bowel (hindgut, midgut, low
gut) goes through a stage in which an intense epithe-
lial proliferation occludes the lumen determining a
condition named “solid stage”. A process, known as
vacuolization, follows this step, which lead to the re-
constitution of a single lumen in esophagus, intestine
and colon, through the coalescence of vacuoles. Dupli-
cations seem to be the result of an incomplete vacuoli-
zation between the 5™ and 7™ week of embryogenesis.
Instead of a single lumen channel, two or more parallel
channels are formed by the coalescing vacuoles with or
without communication whit the primitive gut (14).
Many others etiological hypotheses have been pro-
posed for duplications involving the large bowel. The
embryonic diverticula one (15), among these, could ex-
plain some of these anomalies, like ours, but leaves un-
explained those with proper circular and longitudinal
muscle layers. Blinder supposed that tubular forms, as
in our case, can be caused by an alteration of the lateral
closure of the embryonic disk for an abnormality of the
longitudinal line, while the cystic forms may originate
from diverticula later in the evolution (16). Split noto-
chord theory postulates a neural tube traction mecha-
nism that could explain the 15% of cases of enteric
duplications associated with vertebral defects (17).
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“Abortive twinning theory” (18), “intrauterine vascu-
lar occlusion” (19) and recanalization defects are other
significant theories attempting to explain the origin
of intestinal duplications; hypoxia, trauma and envi-
ronmental factors also may play an important role in
determining this anomaly.

Clinical manifestations and diagnosis

Clinical history and examination as well as radio-
logic images can be nonspecific, putting this anomaly
in differential diagnosis with several diseases of organic
and functional nature. Clinical picture varies according
to location, size, presence, and number of communica-
tions with adjacent bowel, compression of adjacent or-
gans and presence of ectopic gastric mucosa within the
duplication. Bowel endometriosis can also frequently
be misdiagnosed and should be ruled out as a potential
cause of chronic pelvic pain in women of reproductive
age, particularly in patients presenting prolonged, less
specific bowel-related symptoms. (20, 21)

Intestinal obstruction and volvulus are common
clinical manifestations, while bleeding and perfora-
tion are rarer (22); they may also be asymptomatic
or misunderstood until adult age or exhibit only mi-
nor symptoms such as constipation. T' shaped colonic
duplications possessing a proper muscular layer and
a proper peristalsis that allow the emptying of secre-
tions, may not give any symptom at all. Anyway, a long
history of constipation (more than 10 years), abdomi-
nal pain and cramps may constitute typical symptoms,
as our patient was notable for.

Traditional radiology may be a helpful diagnos-
tic tool, but sometimes the interpretation of the im-
ages could be challenging. Diagnostics rely on US,
barium enema, CT scans and magnetic resonance im-
ages (MRI). Pre-operative diagnosis has changed in
the last 25 years because of the overwhelming use of
abdominal ultrasound. In cystic type duplications, for
instance, US scans typically show a hypoechoic mass
with strong posterior wall echoes due to the fluid con-
tent, although sometimes hemorrhage or tissue thick-
ening may give rise to more echogenic aspects. If the
typical inner hyper-echogenic mucosal layer and the
outer hypo-echoic muscle layer are detected on US,
the diagnosis of duplication can be established (23),

but when necrosis or alterations of the mucosa occur,
this sign may not be present, as in our case. Moreover,
ultrasound is not so much accurate in the detection of
the tubular subtype and may be limited by the presence
of high quantity of gas. Abdomen X-Ray can show a
collection of gas in apposition with the colon or gas
filled structures (3). After contrast enema administra-
tion, duplications may appear as extrinsic mass with
respect to the intestinal tract or, in case of commu-
nication with the lumen, they can be opacified by the
penetration of contrast medium inside (4). CT scans
may depict the location and the extent of the duplica-
tion as well as the relationship with the neighboring
organs. Moreover, it can also demonstrate the presence
of vertebral malformations or other associated ana-
tomic anomalies (24). Duplication cysts can be recog-
nized on CT as smoothly rounded, fluid-filled cysts or
tubular structures with thin, slightly enhanced walls,
inside or adjacent to the wall of part of the alimentary
tract. In our case, X-ray and tomography were not per-
formed due to the ongoing pregnancy. MRI provides,
in most cases, the same information as CT, but it is
relatively expensive and less accessible (25). However,
MRI can be done in pregnant patients without con-
trast medium and it is more appropriate in childhood.
In addition, Technetium-99m pertechnetate scintigra-
phy can be helpful for suspected esophageal, duodenal,
and small-bowel lesions that contain ectopic gastric
mucosa, especially when findings in the previous in-
strumental examinations are highly suggestive for the
diagnosis of duplication (22).

Treatment

The treatment of choice in colonic duplications
is surgical resection. Type and extension of surgery
depend on the size and location of the duplication as
well as on the number of communications with the
native colon. A segmental colon resection could be
performed in simple and little spherical or tubular du-
plications. However, it is difficult to have an accurate
and complete diagnosis before surgery, so the choice
is often taken in the operative theatre. Urgent surgical
interventions are often performed for bleeding, acute
abdomen, volvulus, intussusception, gangrene, perfo-
ration, and peritonitis. Resection is also indicated in
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case of diagnosis of ectopic gastric mucosa to prevent
potential complications, such as perforation, and to
eliminate the risk of malignant transformation (26).
The resection must always include the origin of the
duplication and, in case of inflammation of the dupli-
cated tract, it must be pushed at least 2 cm far from the
origin itself to prevent an anastomotic stenosis caused
by post inflammatory fibrosis.

Reported cases of colonic duplication

Only few cases of T-shaped colonic duplications
are reported in the literature. In our case radiologi-
cal investigations were limited by the on-going preg-
nancy, so we were unable to identify the duplication
pre-operatively. The review of the literature anyway
shows that it is quite usual and many patients with
unspecific symptoms perform surgery without an ac-
curate preoperative diagnosis (12; 27). In our pregnant
patient the duplication originated from the descending
colon, which was dislocated medially from the gravid
uterus in the 30" gestational week. We conducted a re-
view of the cases of intestinal duplications in pregnant
women, which are very few (table 1).

A.K. Cook et al. reported a case like ours; they de-
scribed a retroperitoneal T-shaped colonic duplication
presenting in a pregnant woman, which originated
from the descending colon (28) and was not associ-
ated with genitourinary or skeletal anomalies or with
the presence of ectopic gastric mucosa (29). When
associated to these anomalies (60-75%), duplications
are usually detected earlier, rarely remaining unknown
until adulthood (10).

We noticed that in all four cases found in litera-
ture, including ours, the patients were not Caucasian;
three of them were of African origins (28, 30) and one
was from South America (31). We haven’t found other

Table 1. Review of intestinal duplications in pregnant patients.

similarities in terms of maternal age, gestational week,
site, and size of the duplication.

Returning to our case, we decided to perform an
urgent exploratory laparotomy, although an accurate
preoperative diagnosis could not be established due
to the progressive clinical deterioration of the patient.
We noticed that the increased volume of the uterus
during pregnancy created a situation in which feces
were facilitated to enter inside the duplication, dilating
it gradually. The intraluminal pressure increased pro-
gressively leading to inflammation and pain. We per-
formed a resection of the tract of sigma comprising the
origin of the duplicated colon, similarly to what is re-
ported in other cases in literature. However, some au-
thors suggest that T-shaped colonic duplications have
to be removed without sacrifice of the native bowel,
limiting the resection to the originating tract on the
native colon (29). Laparoscopy may represent an op-
tion if a proper preoperative assessment is performed,
with a barium enema, and if size and localization allow
it (32). In our case the open approach was justified by
the rapid clinical deterioration of the patients, joined
to the ongoing pregnancy for which the possibility to
perform an abdomen RX or CT was excluded, making
it difficult to formulate a correct diagnosis.

Conclusions

Intestinal duplications, especially colonic, rep-
resent a condition where diagnosis remains a real
challenge often not achievable prior to surgical explo-
ration. In pregnant women, the diagnosis is even more
difficult due to the complex general clinical picture in
which an acute abdomen could develop requiring in-
strumental investigations such as abdomen CT, gen-
erally contraindicated in these patients. In conclusion

Reference Age | Race Localization Length | Week’s gestation
Omar Ragab 31 | Sud Americana Total genitourinary and rectal duplication - 34th
George A.Radich | 39 | African-American | Small-bowel 14.8 24h
A K. Cook 27 | African Slenic flessure/ retroperitoneal 30 10t
Present case 20 | African sigmoid 35 30
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in front of a history of abdominal pain and chronic
constipation, with inconclusive laboratory and instru-
mental tests, we should not forget the possible diagno-
sis of intestinal duplication, pathology that, although
rare, can give rise to life threatening complications, if
belatedly diagnosed.
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