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Abstract

BACKGROUND

Ileal atresia is a congenital abnormality where there is significant stenosis or
complete absence of a portion of the ileum. The overall diagnostic accuracy of
prenatal ultrasound in detecting jejunal and ileal atresia is low. We report a case
of ileal atresia diagnosed prenatally by ultrasound examination with the “key-
board sign” and “coffee bean sign”.

CASE SUMMARY

We report a case of ileal atresia diagnosed in utero at 31 weeks' of gestation. Pre-
natal ultrasound examination revealed two rows of intestines arranged in an ‘S’
shape in the middle abdomen. The inner diameters were 1.7 cm and 1.6 cm, res-
pectively. A typical “keyboard sign” was observed. The intestine canal behind the
“keyboard sign” showed an irregular strong echo. There was no normal intestinal
wall structure, showing a typical “coffee bean sign”. Termination of the preg-
nancy and autopsy findings confirmed the diagnosis.

CONCLUSION

The prenatal diagnosis of ileal atresia is difficult. The sonographic features of the
“keyboard sign” and “coffee bean sign” are helpful in diagnosing the location of
congenital jejunal and ileal atresia.

Key Words: Ileal atresia; The prenatal diagnosis; Keyboard sign; Coffee bean sign
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Core Tip: The prenatal diagnosis of ileal atresia is difficult. The sonographic features of “keyboard sign” and “coffee bean
sign” are helpful to diagnose the location of congenital jejunal and ileal atresia.
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INTRODUCTION

Small bowel atresia is a congenital obstruction of the lumen of the duodenum, jejunum or ileum. Small bowel atresia is
one of the most common causes of congenital bowel obstruction, with an incidence between 0.57 and 6.6 per 10000 Live
births[1,2]. The pathophysiology of small bowel atresia has not yet been completely elucidated[3]. The most accredited
hypothesis relates to an early mesenteric vascular accident leading to ischemia and obliteration of the intestinal lumen[4].

Although mortality due to small bowel atresia is low, especially in isolated cases, newborns with small bowel atresia
are still affected by significant morbidities such as sepsis, short bowel syndrome and a need for prolonged total parenteral
nutrition and hospital stay[1,5].

While duodenal atresia is commonly detected prenatally by the presence of the “double-bubble” sign, antenatal de-
tection of jejunal and ileal atresia remains challenging[2]. The diagnostic accuracy of jejunal and ileal atresia has been
reported to vary between 25% and 50%[6].

The detection rate of jejunal and ileal atresia by ultrasound has not improved in the last decade, thus highlighting the
lack of standard prenatal ultrasound signs for the diagnosis of jejunal and ileal atresia and the need for further studies to
define them[1]. We report a case of ileal atresia diagnosed prenatally by ultrasound examination with the “keyboard
sign” and “coffee bean sign”.

CASE PRESENTATION

Chief complaints
A 26-year-old woman gravida 1, para 0, with a slightly wider colon was referred to our prenatal diagnosis center at 31
weeks' of gestation.

History of present illness

At 22 weeks of pregnancy, during the first prenatal ultrasound screening, the intestinal diameter of the pregnant woman
was normal. However, at 32 weeks of gestation, a follow-up ultrasound examination revealed an increase in intestinal
diameter.

History of past illness

Maternal history included no smoking, alcohol consumption, or any known teratogenic exposure.

Personal and family history
Physical examination here was no other medical or surgical history, no family history, and no consanguinity.

Physical examination
The general condition of the woman was good, no edema.

Laboratory examinations
A low risk for Down's screening, Torch test negative.

Imaging examinations

Prenatal sonography showed that the amniotic index was 9.9 cm. There were no abnormalities in the gastric bubble. The
duodenum was not dilated. In the middle abdomen of the fetus, there were two rows of intestines arranged in an ‘S’
shape in parallel (Figure 1), with an inner diameter of 1.2 cm and good sound transmission. The echo of the intestinal wall
was similar to that of bone. Continuous scanning of the cross-section showed that there was a ‘C’ shape of intestine in the
middle and lower abdomen, with an inner diameter of 1.4 cm. The sound inside was Intestinal turbidity. The echo of the
intestinal wall was normal. Scanning upward from the anus revealed that the rectum was approximately 0.9 cm wide, the
sigmoid colon was 0.7 cm, and the empty structure of the remaining colon was unclear. After 30 minutes, a second
examination showed that the size of the gastric bubble was normal, and the duodenum did not dilate. Only a row of
intestinal canal was seen horizontally arranged in the middle abdomen (Figure 2). The inner diameter of the intestine
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Figure 1 Ultrasound findings. Two rows of intestines arranged in an “S” shape in parallel in the middle abdomen of the fetus (arrows).

Figure 2 Subsequent ultrasound findings. After 30 minutes, only a row of intestinal canal was seen horizontally arranged in the middle abdomen (arrow).

canal was 1.1 cm, and the sound transmission was good. Three hours later, re-examination showed that there were two
rows of intestines arranged in an “S” shape in the middle abdomen. The inner diameters were 1.7 cm and 1.6 cm, res-
pectively.

The intestinal tract was significantly dilated, and the intestinal wall resembled piano keys. It showed a typical “key-
board sign”. This was different to the ultrasound features of apple pear intestinal atresia in type IIIb jejunal obstruction,
which has a poor diagnosis due to its association with mid gut volvulus leading to long segment bowel loss[7]. The
proximal “keyboard sign” was dense and neat, while the distal “keyboard sign” was sparse and irregular (Figure 3). The
intestine canal behind the “keyboard sign” showed an irregular strong echo. There was no normal intestinal wall
structure, showing a typical “coffee bean sign”[8]. There was no blood flow signal in the strong echo intestinal canal. The
internal low echo of the “coffee bean sign” was mesentery with a blood flow signal (Figure 4).

FINAL DIAGNOSIS

Type Il ileal atresia.

TREATMENT

After thorough genetic eugenics consultation, the woman chose an induced abortion and agreed to an autopsy.
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Figure 4 Coffee bean sign. The internal low echo of the “coffee bean sign” was mesentery with a blood flow signal (arrow).

OUTCOME AND FOLLOW-UP

The woman was counseled accordingly and she elected to have the pregnancy terminated. Autopsy examination con-
firmed the prenatal diagnosis of ileal atresia. It was observed that the dilated jejunal canal was full of feces (Figure 5A).
The inner diameter of the widest part was approximately 2.3 cm. There was a small amount of green feces in the rectum.
The sigmoid colon, descending colon, transverse colon and ascending colon were normal, with no feces. The cecum and
appendix had returned to their normal position. Part of the descending colon had a nodular appearance. There was
partial atresia in the upper ileum. Both ends were blind. The upper part of the atresia canal was dilated. The expanded
inner diameter was about 2.3 cm. The mesentery was intact. There was a thin fibrous band connecting the two blind ends.
The structure of the intestinal wall was normal in the proximal ileal atresia. The distal ileal atresia end was distorted
showing the “coffee bean sign”, white in appearance and hard in texture (Figure 5B). In addition, there was no normal
intestinal wall and lumen. There was white sticky paste in the intestine. No obvious abnormalities were found in the
stomach and duodenum. The diagnosis was type II ileal atresia.

DISCUSSION

Small bowel atresia can occur anywhere throughout the small intestine, with approximately 54% in the jejunum and 43%
in the ileum[3]. Small bowel atresia can be classified into 4 types. Type I atresia is caused by a luminal diaphragm with a
continuing outer muscular layer. In type II, the two blind ends of the bowel are attached by a fibrous cord. Type III atresia
is complete separation of the bowel ends. Our case had type II ileal atresia[3,9,10]. The accuracy of prenatal ultrasound
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Jejunum

Figure 5 Autopsy findings. A: Dilated jejunum, small colon; B: lleal atresia, the proximal blind end (left arrow). The distal blind end, with the “coffee bean sign”
(right arrow).

examination in detecting jejunal and ileal atresia is reported in the literature to be highly variable[11]. However, we
accurately judged our case of ileal atresia based on the ultrasound image features of the “keyboard sign” and “coffee bean
sign”.

In 1979, scholars found that expansion of the jejunum would show the “keyboard sign”[12]. The discovery of the
“keyboard sign” requires significant clinical experience[13]. In recent years, there have been few reports on the “keyboard
sign”, as sonographic demonstration of this sign is difficult. In this case, the typical “keyboard sign” appeared for only 5
min, as the shape and position of the intestine were constantly changing. The dilated intestine arranged laterally in the
middle abdomen was easily mistaken for the transverse colon. In addition, the “C” shaped dilated bowel in the lower
abdomen was easily mistaken for the ascending or descending colon. On the contrary, anatomical results often showed
that the expanded jejunum and ileum occupied the whole abdominal cavity. The adjacent colon was small and curly. In
order to reduce misdiagnosis, we cannot just identify the intestinal canal by location during ultrasound examination.
Instead, the digestive tract should be scanned in sequence.

The position and shape of small intestine distention were changeable due to peristalsis. The dilated small intestine
often fills the whole abdominal cavity, which makes the empty colon difficult to display. The distended colon was located
in the periphery without obvious peristalsis. The position of the hepatic flexure and the splenic flexure were relatively
fixed. The sigmoid colon in the oblique coronal section of the lower abdomen was S-shaped.

Although there was no obvious boundary between the jejunum and ileum, there were differences in the structure of
the intestinal wall. The annular plica of jejunum mucosa was greater and higher, with more and higher villi. The villi
gradually decreased to the distal end and became longitudinal plica up to the end of the ileum[14]. The structural dif-
ference between the jejunum and ileum made the expansion of the jejunum form a typical “keyboard sign”, while the
“keyboard sign” in the ileum was not obvious.

In our case, there were two different characteristics of the “keyboard sign”. The reasons for this are as follows: The
“keyboard sign” in the proximal part of the intestine was regular, while that in the distal part was rare and irregular. This
was considered to be caused by different positions of the intestine. The “keyboard sign” in the proximal part was due to
jejunum expansion, and that in the distal part was located at the jejunum ileum junction or formed by ileum expansion.
The ultrasonographic features of the “keyboard sign” only appeared for 5 min, which was considered to be related to
pressure of the intestinal fluid. Only when a large amount of intestinal fluid accumulates to form a certain pressure can
the “keyboard sign” be formed[12,13]. When the pressure decreased after peristalsis, the “keyboard sign” disappeared or
failed to form.

In our patient, there was a strong echo due to the “coffee bean sign” located under the “keyboard sign”. The echo was
similar to that of bone. We considered that this was due to the decrease in fluid content in the wall of the intestine and
cystic fibrosis of the intestinal wall. The presence of the “coffee bean sign” was caused by intestinal atresia. The intestine
was discontinuous and distorted. Therefore, according to the strong echo “coffee bean sign”, we considered that this was
the closed ileum. Ileal atresia was confirmed after delivery.

CONCLUSION

Most cases of intestinal obstruction are not apparent until the third trimester and the sonographic features are not unique.
It is necessary to pay attention to the characteristics of the intestine, especially the typical ultrasound image character-
istics. The sonographic features of the “keyboard sign” and “coffee bean sign” are helpful in diagnosing the location of
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congenital jejunal and ileal atresia.
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