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Case Report
Gastric duplication concurrent with congenital
pulmonary airway malformation in a newborn
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Abstract: Gastric duplication (GD) is a rare gastrointestinal tract malformation, while congenital pulmonary airway
malformation (CPAM) is also a rare congenital malformation. We reported a newborn whose transabdominal ultrasonography suggested GD and the subsequent computed tomography. (CT) examination indicated concurrent type II
CPAM in left lower lobe. The patient received open surgery to remove the gastric mass and the left lower lobe mass
at the same time, which were confirmed pathologically to be GD and type II CPAM of left lung. To the best of our
knowledge, this was the first report on the special case of GD combined with CPAM in English literature.
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Introduction
Gastrointestinal duplication is a rare congenital malformation, among which, gastric duplication (GD) accounts for 2 to 9%, and the
pathogenesis remains unclear at present. GD
is not associated with specific clinical manifestations, and preoperative diagnosis mostly
depends on imaging examination. Congenital
pulmonary airway malformation (CPAM), which
is also referred to as congenital cystic adenomatoid malformation (CCAM) of lung, is a rare
congenital bronchial-pulmonary dysplasia that
takes up about 25% of congenital lung malformation, and it is frequently seen in dyspneic
newborns. GD may combine with duplication
in other sites of the gastrointestinal system
or congenital malformation of other systems;
while CPAM can combine with congenital malformations such as spine and congenital heart
disease. However, as far as we know, there has
been no report on GD combined with CPAM.
Therefore, we presented a rare case of a newborn boy who was found to have GD combined
with type II CPAM.
Case report
A two-day-old newborn boy went to see a doctor
in the outpatient of our hospital as a result of

little milk intake after birth. The affected child
was the first gestation and first production, and
he was born 39 weeks + 6 days after pregnancy
through cesarean section, with the birth weight
of 3500 g and clear amniotic fluid; the Apgar
score at birth was 9-10-10 points, and no asphyxia was seen after birth. Prenatal ultrasonography was completed in the local hospital,
which did not reveal congenital malformation.
The affected child had normal crying in the
visit, with no fever, no convulsion, no cough, no
shortness of breath, no dyspnea, no cyanosis,
no vomiting or diarrhea, and quiet sleep, and
the meconium had been evacuated. The patient
had little milk intake after birth, with about 90
ml of milk being consumed within about 24 h.
Physical examination: the patient had fair reaction, flat anterior fontanel, mildly yellowish systemic skin, no chest malformation, symmetric
and rough bilateral breath sounds, no obvious
rales in both lungs, and regular heart sounds
with no obvious murmurs; soft abdominal wall,
slightly swollen abdomen, and no epigastric
vein could be seen; no obvious enlargement
of liver and spleen could be palpated, with
fair muscle strength and muscle tone of four
extremities, and physiological reflex could be
elicited. Laboratory examination: the abnormal
indexes in blood routine included: white blood

Gastric duplication concurrent with congenital pulmonary airway malformation
(normal value: 6.0 to 7.0×1012/L), and hemoglobin 166 g/L (normal value: 170 to 200 g/L).
Hypersensitive C-reactive protein was 10 mg/
L (normal value: 0 to 8 mg/L).

Figure 1. Cystic mass (white arrow) in the left upper
abdomen, which had the typical “double wall” and
“muscular rim” signs.

Abdomen ultrasonography was conducted on
the day of visit: a cystic mass of about 1.94
cm×1.91 cm×1.87 cm in size could be seen
in the left upper abdomen, the cyst wall of
which showed hierarchical structure, and signs
of “double wall” and “muscular rim” could be
seen (Figure 1). Multi-section scanning revealed that boundary could not be drawn between one side of the mass cyst wall and the
gastric wall, therefore, the ultrasonic diagnosis
was gastric duplication (GD).

Figure 3. Chest CT revealed a polycystic mass in the
left lower lobe, with unequal cyst cavity size.

The patient was admitted with GD on the day
of visit. Upper abdominal gastrointestinal angiography (GI) was performed after admission,
which suggested a local bright shadow in fundus of stomach (Figure 2), the fundus of stomach showed quasi-circular filling defect after
switching all kinds of positions, no contrast was
seen in the bright shadow at all time, the pylorus was past smoothly, homogenous contrast
distribution could be seen in duodenum, and
no morphological or positional abnormality was
seen. GI suggested a space-occupying lesion
in fundus of stomach. The patient developed
tachypnea gradually on the 3rd day of admission, thus chest and abdomen conventional CT
examination was conducted as well. CT examination suggested that a mass which was constituted by gas-bearing cavities of various sizes
could be seen in the left lower lobe (Figure 3),
which was honeycomb with the cyst cavity of
less than 2 cm. A cystic mass with the size
of about 2.2 cm×1.8 cm could be seen behind
the fundus of stomach on abdomen CT, which
was well-defined, with homogenous density in
the cavity, the CT value was about 10 HU, the
cyst wall was thick and adhered closely to the
gastric wall (Figure 4). CT suggested type II
CPAM in left lower lobe and GD behind the
fundus of stomach. The patient received abdomen Magnetic resonance imaging (MRI) examination on the same day. A cystic mass in fundus of stomach could be seen on MRI images,
with thick cyst wall and homogenous signal in
the cyst cavity; therefore, MRI also suggested
GD (Figure 5).

cell count: 14.92×10 /L (normal value: 15 to
20×109/L), red blood cell count 4.59×1012/L

Open surgery was performed on the 6th day
after admission after excluding surgical contraindications. The abdomen was accessed throu-

Figure 2. GI suggested a local bright shadow and a
quasi-circular filling defect in fundus of stomach.
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Figure 4. Abdomen CT suggested a homogenous low-density mass behind
fundus of stomach, with thick wall that adhered closely to the gastric wall
(black arrow).

intersegmental fissure, and
the diaphragm was closed
with continuous suture, followed by closing the peritoneum, abdominal muscular layers, and skin with layer-bylayer suture. The lesions were
confirmed through postoperative pathology to be GD and
type II CPAM in the left lower
lung (Figures 6 and 7), and
inflammatory cell infiltration
could already be seen in the
GD cyst. The patient had an
uneventful recovery postoperatively, and was discharged
on the 7th day after operation.
He pays follow-up visits in
the outpatient of our hospital every two months after
being discharged, and he has
been followed up for 5 times.
At present, he has normal
food intake, digestion and respiration, as well as height
and weight.
Discussion

Gastrointestinal duplication is
a kind of rate congenital malformation, which is more comFigure 5. MRI T2 image suggested a cystic mass in fundus of stomach, with
mon in ileum (35%), stomach
smooth border, thick cyst wall and homogenous signal within the cyst cavity.
(9%) and colon (7%) [1]. Gastric duplication (GD) frequentgh the oblique incision below the costal border
ly occurs in female, with the male-to-female
in left upper abdomen, a mass with the diamemorbidity ratio of about 1:2-8. GD can be dividter of about 2 cm could be seen in fundus of
ed into two types, namely, cyst type and tubustomach, which located near the cardia, and
lar type, with the former being more common;
clear boundaries with esophagus could be
most cyst type GD does not connect with the
seen. The gastric body was raised for incigastric cavity, and mostly locates in greater cursion, the mass and gastric wall were separated
vature; while the latter can be connected with
along mass border, and it could be seen that
the gastric cavity.
muscular layer of gastric body was below the
GD shows no specific clinical manifestations,
mass; the cyst was separated from muscular
and the common clinical manifestations are
layer of gastric body carefully, and the mass
nausea, vomiting, difficulty in feeding, vague
was removed after being dissociated. The left
stomachache, abdominal mass, and weight
lateral diaphragm was cut open above the
loss; therefore, clinical diagnosis depends
stomach after putting the stomach back into
greatly on imaging examination. At present,
the abdominal cavity, a lesion could be seen in
there are different opinions on which kind of
the SX lung segment of left lower lobe after
imaging examination leads to a better diagentering the left thoracic cavity, which was wellnosis. Some scholars consider that CT is the
defined from the surrounding lung tissues; the
diseased lung segment was resected along
optimal imaging examination method [2], which
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Figure 6. A smooth muscle cyst wall lining the gastric
mucosa could be seen through hematoxylin and eosin (HE) staining under the 100-fold light microscope.

Figure 7. Type II CPAM could be seen under the 100fold light microscope. Multiple cyst cavities could be
seen on the section, with cyst wall lining with metaplastic squamous epithelia.

mostly manifests as a mass with smooth border, fluid attenuation in the cavity, thick cyst
wall with one side adhering closely to the gastric wall, and intensified border [3]; but it is
believed in some research that CT can hardly
diagnose the nature of mass in an accurate
way [4]. Our case has typical manifestations on
CT, including a cystic mass, with smooth border, and thick cyst wall, which adheres closely
to gastric wall; consequently, we can make an
accurate diagnosis. Our case reveals a typical
cystic mass in gastric area on MRI, which is
well-defined, with homogenous signal in the
cavity, and thick gastric wall, thus, GD is suggested. However, some scholars suggest [4]
that MRI does not improve the accurate diagnosis rate of GD. GD can hardly be directly discovered in most gastrointestinal images, but
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such images can reveal gastric cavity compression, allow for observing the gastric cavity and
gastric wall, and can accurately show whether
the mass is connected with gastric cavity. There
are also studies treating gastrointestinal imaging as the examination method in postoperative follow-up [2]. The ultrasonography in this
case clearly displays the characteristic “double
wall” and “muscular rim” signs of the lesion
cystic wall [5] and fluid sonolucent area in the
cyst cavity; the boundary between one side of
cyst wall and gastric wall can not be drawn,
which forms the common gastric wall; therefore, ultrasonography directly makes a diagnosis of GD. The preliminary diagnosis of GD in
this case is completed through ultrasonography. The diagnosis can be more accurate if
ultrasonography can clearly distinguish the
normal gastric wall structures, such as mucosal layer, submucosal layer, muscular layer and
serosal layer in the cyst. In addition, endoscopic ultrasound (EUS) and EUS guided fine needle
aspiration may aid in diagnosis [6].
About 50% GD can combine with congenital
malformations in other sites, and duplication
or atresia in other sites of gastrointestinal system, as well as spine malformation is commonly seen. There have been reports on esophageal duplication combined with type I CCAM [7,
8], but to the best of our knowledge, GD combined with CCAM (CPAM) has not been reported before in English literature.
CPAM, which was also called CCAM, was first
proposed by Chin and Tang in 1949, and it
was renamed as CPAM by Stocker afterwards.
The morbidity of CPAM in live birth infants is
1:25000 to 1:35000 [9], which accounts for
approximately 25% of congenital lung malformation. It can occur in all lobes of both lungs,
with comparable incidence in both lungs, and
it mostly occurs in a single lung and a single
lobe. CPAM is a kind of lung dysplasia that is
characterized by excessive growth of bronchiole, is associated with bronchial atresia, and
thus gives rise to hamartoma-like developmental malformation; and it is more commonly seen
in dyspneic newborns and children with recurrent pneumonia. According to Stocker classification [10], it can be divided into 5 types based on gross specimen and histological findings, which are type 0, I, II, III, and IV. Type II
accounts for 15 to 30%, with the cyst diameter
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of <2 cm, the section shows honeycomb, with
no cartilage or mucous glands in the cyst wall.
The whole lesion shows dilated bronchus-like
structure.
CPAM is mostly diagnosed through prenatal
ultrasonography, but it is not suggested in prenatal ultrasonography in this case, as a result,
we only conduct abdomen ultrasonography but
not lung ultrasonography. It is suggested in
numerous studies [9] that CT is more superior
to ultrasonography in diagnosing newborn CPAM, and it is the preferred examination method
that can clearly display the lesion morphology
as well as cyst cavity size, in addition, it allows
for classification; MRI can replace CT examination, but it has no more advantages over CT
apart from free of radiation. CT examination
is performed on this case on admission, and
CPAM in left lower lobe can be found; CT can
clearly display the CPAM lesion and gives out
accurate classification, but MRI is mainly performed on abdomen, no detailed MRI examination is conducted on lung, and no definite CPAM
is found on the only coronary lung T2 image.
There are numerous hypotheses attempting to
explain the pathogenesis of gastrointestinal
duplication, but none of the hypothesis can
completely explain all GD so far [11]. There are
theoretical studies on bronchopulmonary foregut malformations (BPFM) and lung-bud foregut malformation (LBFM) [7], which account
for congenital malformations in respiratory system and digestive system deriving from the
foregut. Approximately in the 4th week of embryogenesis, the foregut tissue is gradually divided into the dorsal digestive tract primordium and the ventral respiratory system primordium; afterwards, the foregut develops into the
mouth of digestive system to the ampulla of
duodenum, as well as respiratory system tissues like airway, lung and pleura. Therefore, we
speculate that common origin of foregut during embryogenesis is the pathological foundation of GD combined with type II CPAM in this
case, but it requires to be further investigated.
GD is likely to be concurrent with inflammation,
hemorrhage, ulcer and perforation, and there
are also reports on carcinogenesis in adults [1,
12] and even peritoneal metastasis [13]; therefore, it is suggested in numerous studies that
timely resection should be performed on GD.
Open surgery is frequently adopted previously,
5453

and some scholars at present remove the
lesion under laparoscope. There are controversies regarding whether surgery should be conducted on the asymptomatic CPAM, while surgery is mostly recommended for symptomatic
CPAM. Early lesion resection may contribute to
the further development of normal lung tissues
in newborns [9]. Transabdominal resection of
GD and CPAM lesions is performed in this case
at the same time, which has reduced surgical
incisions on body surface and the patient had
an uneventful recovery. The affected child pays
regular follow-up visits every two months after
being discharged, and he has been followed up
for 10 months. The boy shows no abnormalities
in food intake, digestion and respiration, and
the height and weight fall within normal range.
This case suggests that GD may be concurrent
with CPAM, therefore, they should be considered in imaging examination. In the discovery of
any one of the two diseases, the scope of
examination should be expanded to eliminate
the possibility of another malformation, and
imaging examination allows for accurate diagnosis of GD and type II CPAM, then open surgery could be remove them at the same time.
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