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Newborn gastrointestinal tract emergency diseases include various disorders that occur anywhere
along the digestive tract. Most of them are congenital malformations, not acquired diseases. Many
of them cannot be confirmed on prenatal examination, and consequently, postnatal evaluation is
required. Unlike adults, in newborn babies, detailed evaluations with computed tomography
(CT) and magnetic resonance imaging (MRI) are often limited, so making the diagnosis based
on early abdominal radiography is most important. Therefore, it is necessary to be familiar with
the radiologic findings that may be seen on imaging studies. In addition, it is important to un-
derstand abdominal ultrasound and fluoroscopy findings, which can be used in addition to
simple radiography and indications that can be used for further diagnosis and appropriate
treatment. Therefore, this study describes and organizes the various imaging findings that may
occur in neonatal gastrointestinal emergencies.
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AlAJo}7] BB HRARA Zojof A= A =974 (esophagogastric junction; EG junction), $]7)
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7Fsstct

ok Y o] Yot 9ol whet % nl* S ke 4= lom HA Ao sl whekst 4
T Uk o2 He- A, Fe7t Ego] F 4= k. o] 7k o ek Ak | o] 7k,
R 7k A B AR ol A] Eol 7Hssict

olo|| Bjslo] AQ] 7pA0l 7|EZ=r BB HiapA Zojo|i] Blolo] 7issh 7| EZo] Ao o
A= Fote] 2h2Y AR A7 AP FYoR FRIT 4 9lom o] 2 <lal Rl (falci-

form ligament)7} E=2{UA| & Zx Ade] Fast 27} Hot, 28k0] 7|550] &RlS 9|3
o7} 12 ZpAof| A Holl A Zodsh= G/ (cross table lateral view)o] Z=-2-0] & 4= ATHe).

ARgo] = 233t FEAF F RlE §E2K7.5 MHz o) 5 AFSSHH &2 31t s =S
A3kl AIRAQ1 S 2RI 4 9lom A ¥ 2Felof 58310k, 8).

2Lt ote] Aefel] whet 20 HARSh= Zlo] fotolA| Beo] d £ 3lon dx7} HX]
%= ot} Hatel] lojM= HARAre] fo] FasHA| Fof HARRRe] SRiwrt HAbe] H2e
of Y= mIx7] e St

AL Al 241 Astel o] E-eEo] 7HaElo] AXle] A5eE HEE BT 4 Qlrks
ol glom] 74k 308 A Brk4sh2S A5l hs Zo] Ego] HrkiE it 2o} o]

A AE Al o21RE AIZEE AIZ1717) of 2 7397t BTk BERE AR Al 7 AR ofy et 1%
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7], Tdg 7o) ZAtslolof shiz 790l FAlo] Bagk 497t gon] o] A9 A EF 45
£ Has}s 70| Fote] 1ol £go] F 4 it
Al A

nium obstruction of prematun'tyoﬂf\i% Zl L-\—} S | 22Q1 B o2 AkgE £ Qlct &
S 2 5ol gt ks fleliM = FAl AAPE -85k
FA] AAE QlsiA A B3t g S| AEE ot 2GAN7F AREE M bariume] 7
Sl AR = G Aolt. Barium /g 1, i 29l ARE 4 o AT Al
Eard o] ffRdo] lem tre] 5219 49 wAI7E 2 4 At Gastrofind} 2 1/ 2 FA|
& AHEShE A9 RS Bolsols 440l /o] HlE oIk = 49 HREe] /ol eyt &
A

ol A o] 22 AUz JolSol =M ol2idt i44& ol 85t el AHg-2 e qlth

M T2 Z (Esophageal Atresia)
Al HalF-2 Alwo] AH A2 F 7Y So5kH, O el BEs] A AR oL H
A 3~5%0] dojul= 27]2] Z A (primitive foregut)ollA] YA] 7138} Al o] Be|7} gagzoz
o] FojA|A] kot A7]= WAEHA] 24 22 6@ d & o ® Qg S /Foltal A EH
T Al w A} FHRkE o} 2] H, %—‘?—l A9} 7|3k Afo] o t-gro) fo] et EHEWQ
& 57ll9] o} o & BEsitHe). o] F 295 Alwo] mMut 3 Y9 Alwet 73 Afolo] =
o] g/d%]= 7-*(esophageal atresia with tracheoesophageal fistula)”} 80~90%7}&F o2 7 }ZP
Sotrt. & 719 S 718982 50~60%2] Rlkeolm 7Hg S5t 713 2] 23] vertebral, ano-
rectal, cardiac, tracheoesophageal, renal and limb defects (°]5} VACTERL)Z &2 ¢lo] o]
Z3o] 710l tigh AR} 2ol E asktk(4-6, 9, 10).
AP Aol 2R 9171 Holm 4= 7t 3| Sl 749 Al w4
FdEO] Eoh AT HAPE Aol Fa5tet
Aetoll= B YA Fgoll] 2% A= FrYo] o] Hojm oiii A2~4 5
of At TN Z2 = =F FAfol FYEHW Al FHU O] ZAo] HolA] ok 4= }lo] ¢
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+ o] TR A HHE AT 4= = ATAR] 27 2 5 QA h(Fig. 1). =3, 5
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Fig. 1. Cases of 2-day-old male neonates with esophageal atresia: comparison between esophageal atresia
with and without tracheoesophageal fistula.

A, B. Note kinking of the inserted orogastric tube within the proximal esophageal pouch in both (A) and (B).
Note that the presence of stomach gas (arrow) defines the presence of the tracheoesophageal fistula (A).
Non-delineable stomach gas defines the absence of the tracheoesophageal fistula (B).

oF 713k Abol 9] 3o Q= A Siitol HZ F91E 4 Qlrk. oI HE -2 o7l +4del E7t
H FPo= Yepdth
& Aol T elof| 3712 0 2 3D CT= FaRe] 7H4 0|yt 2(fistula)S H7F 4 of
2t O3] /IXE 1T 4+ o 0]-§-2 g olm THE FRt 7]3ol| digh whe-S 9fs)
AH&ERE 97t B Eot
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St sttt A2y Al =7 | RS 53t FRlo] REEE] o] FRl/d Higfo] AYsHH ofof tigh 1ol
S Hrbohs 2Pl A= 2P &S Aldsto] 25 2lst JHE 4= )7 Eoh(Fig. 2). 7]
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& ZpAjo M) XIek2 ofe] e =l ApAollA] Lofhe Boll 2PAIE FUsHH st
22 85| 2= glof] =-go] HrkFig. 2) (8).
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Fig. 2. A5-day-old male neonate with esophageal atresia: complained of repetitive aspiration and desatura-
tion during feeding.

A. Repetitive pneumonic consolidation is noted in both the perihilar areas on a simple chest radiograph.

B. During esophagography, there is an oblique fistulous tract (arrow) connecting the esophagus and tra-
chea. Itis diagnosed as a H-type tracheoesophageal fistula.

Al =815 (Esophageal Stenosis)
AlE PRS2 Al mafH o} BE 7 22 ol B Agto|t), o7 11y Alo|A] HAehe A5
eoluf S4lo] P2HE A WAYshs HHEAQl L& So 8 et 5 Al wafet 5
497t E5to] g = Alof digh AR Aol B = 9= QU
He|gtA 0 2 A 7}A] o} & U H Al SR 1/30] SHlsHs AZ 7|87 8A] S (car-
tilaginous tracheobronchial remnant)& 13+ @2t} o] AFollA Hkeh= H{283 F2
(fibromuscular stenosis), g Z22Hmembranous diaphragm)°| At

Al 2G&o] ko] £, 911, 9, H=E FRlehks AR AREH HA253 F2ollA
€ Ao g Foll= FHlZ, 2 2] 49 2] FEl= Hols Alx=o] Z9R S2 St

-

5R0) 247 Fo] k. AR/ TA ABY B9 A Aol B RIS oG
% Slek(Fig. 58). ©] 49 FHERH 0] AwR RatEls oA 7o) dB2Hol Aol 7
53 392 BEYL RE SR 9 o] G FIHO2 ZIAPL Hol Ho] Bl
S2u 440 A= 9 o] 2654 o] HelEtk(Fig 5B)

AR BHOE FAH FHYEo] B RIS BT o AgHT 1o 93|l
A 9B B9 ABZAo] WEsto] Algo] EiHo|x] eron} Ug 2L 2 FYFol
7 % glol FAA A& et ko 442 AYHTH12, 13
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Fig. 3. Evaluation of the distal esophageal pouch level after gastrostomy in esophageal atresia patients.
A, B. Reflux of air (A) or contrast material (B) within the distal esophageal pouch (arrows) is noted during
sucking of a pacifier.
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Fig. 4. Postoperative complications of esophageal atresia.

A. Postoperative stenosis at the anastomosis level (arrow).

B. Sliding hernia due to the stretched gastroesophageal junction above the diaphragm.

C. Postoperative stenosis at the anastomosis level (arrow) with another stenosis at the distal esophagus (dot arrow) suggest the coexistence
of esophageal stenosis.

Fig. 5. A 3-year-old boy with esophageal stenosis manifesting as vomiting after food ingestion.

A. During esophagography, there is stenosis at the distal esophagus with an impacted bean (arrow), which
is noted as afilling defect.

B. During follow-up esophagography after removal, there is linear outpouching staining (dot arrow) at the
stenotic level (arrow) suggesting an underlying tracheobronchial remnant.
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230} HAks St ghotol tigh AMEALR o ZhstA| -8t Zgut HAfollM
hap Zguat Feo] 9121 & Belshe Zlo] 7] 2oln til s 7IE o R s o R 2aut o
FAE A0 919] R, S AuH Rt et F SRl 4 ek g 4]
= 3737k} Aujo] Fuiz} v wste] gtote] @ BXo] 9jx|stofof St 2ol e ATt
o] FaMo] 2Z(50~85%) S HRH(15~20%)°l SIxI5HAl Eck(Fig. 6B) (6, 8, 16). 4377t
et Fo] Al o) lE W 7He st AolAlge] Al miA Fo] AP HE At R
29] F3& RISl IC valve 3l H7do] 9-5HERol f1x]ehe 2Rl ZZutolA 2ol 4ol
7Fs7/dol Artar T 4 Iek(17)

7 AR} B¢ S 2202 =E2] FAelA 9] ‘whirlpool sign’e] of= g &

Fig. 6. A 10-month-old girl with malrotation, who has a mildly distended abdomen without vomiting.

A. There is a nonspecific bowel gas pattern. A relatively small bowel gas-like shadow is noted in the right-
sided abdomen, and large bowel gas-like shadow is noted in the left-sided abdomen.

B. Reversed SMA (A) and SMV (V) relations are noted on ultrasonography.

C. Normal upper gastrointestinal series, for comparison.

D. Inthe upper gastrointestinal series, the duodenal C-loop is noted at the normal location, on the right side
to the right pedicle. However, the duodenojejunal junction (arrow) shows a medial location, and jejunum
courses to the right upper quadrant abdomen area (dot arrow).

SMA = superior mesenteric artery, SMV = superior mesenteric vein
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WS SHORE AAYFORE MRl 47, Axhat 9l sl gzt Aol Hol= Azo|ch(Fig
7B) (18-21). 0.2 i} Aol A o] o] Kol S 9 Ao] A1 HEE o] FE:
A k= o] th2 Aol A1 2| 9] mjMjzte] fo] o &2 B 7| & SHH(18).

IR g 2P eolM WY ] S RIsk] faliAls Aol A Cloopt Aol A1dE
& AR 2, /XS ERlsh= Aol 7P Fa51tH22). 2B (BHE)7H ASo2 AW h=
7te] Aol A% Cloopet Aol A7 AR B S5 FRIsk= Zio] F251H o|¢
ZGAS] S5 ufet 2pdERol F7olA shEHL] ﬂ% A2 A7) /& mhetsitt. Aol
A% Cloop2] 4 2= #1.25342] 9= pedicle®] ¢-Zol 9 |5tcH(Fig. 6C).

27 sjdlolAte] A9 28T ZALE Agksin] A o 2942 Selo] WashA gout
#ekst Ao] 917] Belo] e s 7% AlEln] sjdolAkat £5) Sukels A 19| (heterotaxy

Fig. 7. A 3-day-old male neonate with midgut volvulus manifesting as massive vomiting.

A. On asimple radiograph, the distended stomach and duodenal bulb show the “double bubble sign.”

B. The typical “whirling sign” is noted on ultrasonography. The SMV (V), bowel, and bowel mesentery show
whirling around the SMA (A), strongly suggesting volvulus.

C. In the upper gastrointestinal series, the duodenum and jejunum show a spiral appearance in the right
upper quadrant of the abdomen, which shows the “cock screw sign.”

SMA = superior mesenteric artery, SMV = superior mesenteric vein
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syndrome) 2] 7 /77 et Suiat Awo] ox|nko & s]xdolide] Zitho] ojgiA| Fof ofoj

St ZRlg Qs AFEEZ | heH23-26). 7 B30 dollA] AR i 2d&S AlgEHH C-
A

FTh(Fig. 6D) (23). 57 Axd] 39 4ol 24747t 22 Mol Eol7he ‘corkscrew sign

‘pig tail sign'o] £G4 Ao Y2l Yol A% HMo] FRIEITKFig. 7C)
(6, 14). LUt 1 2952 AAoksolls I A &4 AR 23atoAf Xido]
olEE wj BxA 0 g ARgST)

(spiral sign) 22

0| X|Z |24 = (Duodenal Atresia) & #%t5(Stenosis)

Az P ol F vlaa] a3t Agto|th WAEtA o 2= Ao]x]ake] Uito] W Fof| A|
Ol = 2|4~F (recanalization) =] 2] 92 210 = A Em w4 D F=F 29|7} o -2 viE] Woji
22 0|9] Aapo] A71A =of 55 Wyuto] SR HEAY TES R4, 5). THE A,
A =2 Aol 73] EHPEJE“] o]% 12| #%(annular pancreas)©]

B87F 137kl et thE ot FHkE] 7] = S,

g ol wek Al 71A] oFg 02 LR Type [9] 79 €4 2 2491 ubyd o4y, 119] 4

AR Lo AZE Hjaf, [112] 49 AZEA] b= F2o] Q= %ol

B2 vRAbA ZHJol| A 7tAR 3iHE 9ot 4lo] X% FLE (duodenal bulb)7t HO]% ‘double
bubble signe] Zitto]] 714 ZQ5ht} Solr} B3t 2| Sojli= 7hAT} 29I A] 0k
Ho|x| 92 4% 9lof Z7Ha o] WastthFig 84) (1, 6, 15). B3 WA 2 zﬂ_o]
7V 85t 2ol M= B AolA% Rt 2 off 4AS FRIT 4 QA‘E}(Fig.
8B). 71491 A= HaskA| oy SRk 7ol Teo] wstol tis 2ZukE Algst|
I 3ek(Fig. 80).

Ao| A g dzE] ¢ 55 WA ZFollA Adsh= Zlo] golokA] gron Algh 49 Ao
A7 o] Aat 2ol & Kol ohi 4% 7EAS HolA| Hrh(Fig. 9A). AR 1T 29 %0l
kol FQ5t0] 47| 2PANE ARESte] F2Ee] 1], ARJN(UIQIE Z-2 2JQ1/g)0ll et F 1
£ A2 4 At Aol W(duodenal web)9] 49 - g &l ‘wind sock ap-
pearance’S 2HQ1gh 4= Qlow(Fig. 9B) Z-2u} ZAAMIA Hw 29|82 Alo] x|} SHkE of| 3

= )-

7} e oF2 Al ] 12 =RIgt 4= QITH(Fig. 9C) (6, 27

R
il
o

AXH2HZ(Small Bowel Atresia) & #1%+5(Stenosis)

34t 3)7%e] ojziet PHE-2 A Y "2 5 7PY St wHiaf 2 #&Ee] o
et g4 S Hol= A7t Ao 9Ed FE B, BiYl wiEe] 2AE
o} Aolx % didfiet= D Aks Yol 9] s & QIS S350 = ol thE 7|31} FH]
£ 7397 Ak 29 Fol A7)= B Aol o 235t Ao = Eof QIoH28). A I, 2+
5 3ol 7= 47t 2918 &%, 9 73K} gt
A oFg 0 & F75]H type [2] -9 2-d =2 F24Q1 uhd Ay 1] of|4) 79171 4778

0

10
_]}oil R m&
o of
o o

2

oZ

N

r]r

https://doi.org/10.3348/jksr.2020.81.4.770 779



Ao sigra £ cHehodato|uty|x|

—_

Fig. 8. Afemale neonate at birth with duodenal atresia.

A. The typical “double bubble sign” is noted on a simple radiograph.

B. On ultrasonography, there is a distended duodenal bulb (D) with a non-delineable, collapsed 3rd portion of the duodenum.
C. There s also wall thickening of the common bile duct (arrow), suggesting cholangitis.

Fig. 9. A 2-day-old female neonate with duodenal stenosis and a distended abdomen.

A. On a simple radiograph, a relatively distended stomach and duodenal bulb are noted. Gas passage to the distal small and large bowel loop
is noted.

B, C. In the upper gastrointestinal series and ultrasonography, the distended duodenum (D) and thin web-like structure (arrows) are delineated.

3|
ple bubble sign] S1o™ L5 7o) w45 2Tt 4~ Ak(Fig. 10). HF HALdr= 3

o A7e] dol7t o dojA|H 4% HjA A5 Hol= multiple bubble sign'o] o] Hrt
(Fig.11A). o]} FHIx]o] 30| A7]|A| EH o] 2 ISt 54~ meconium pseudocyst, £}, %
Ui, g Ule] Asleks et 4 ok e 9iR 2] wiafe] A-olle 7t A ke
B} o sold o (bulbous segment)o] Eo|il 2% W 7kA7}F Ho|X] ¢kol Hirschsprung's
disease2te] 718 ko] of 4= om of2igt A-¢ ui £g&o] Al sttt
(Fig.11A, B) (15).

o 2G& L HAo] QU= A9 584 ZIAE AE3tel 47 1em of52 thge] 2ol
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Fig. 10. Afemale neonate at birth with jejunal atresia.

A. The typical “triple bubble sign” is noted.

B. On ultrasonography, there is a distended duodenum (D) and proximal jejunum (J) with non-delineable,
collapsed other small bowel loops. Normal relations of superior mesenteric artery (A) and superior mesen-
teric vein (V) are also noted.

ko] = unused microcolong 2RI 4= Qth(Fig. 11C) (6). ©12{$F unused microcolon
A

d
2 ko] WAl o &2 ARE]R] 2ot thEte] 2 7o) ZhakE 2192 meconium ileus, proximal
colon atresia, meconium obstruction of prematurity, Berdon syndrome, total colonic agan-
glinosisoll A= EQItk15).

Z2u} ZAR=s D4 o]= kot ot AR ARko] A%t unused microcolonS &Ho1sk
4= 9l Om(Fig.11D) ¥ Aloll 58 4= 9= 33 (meconium peritonitis, meconium

pseudocyst 5)2] 7Fs/do] A= A, 7He/d-S FoLt RS 5ol thsh HAfol] o]-8-H k.
Meconium Related Disorder

E{tH =29t (Meconium Peritonitis)

AFg- UloflA] o] mAlofut o g QIsto] A% Fo] AYSHA B Effo] Bpo 2 Ajjo]
oA ok B 2kl B el 2 5 Ulell A 3Feh4] Futeds fidsiA| Fot o] & Qs B
A 547t 57 ol WA Elof AFd ZgatellA] Bho] 7hsobA]| ot
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Fig. 11. A2-day-old male neonate with ileal atresia.

A. On a simple radiograph, distended small bowel loops show the “multiple bubble sign.” A bulbous dilated
segment (arrow) is noted at the lower abdomen.

B. In the lateral view, rectal gas is not noted. At this point, Hirschsprung’s disease is hard to differentiate.

C. During enema, by using a water-soluble contrast material, decreased diameter of the colon loop is noted,
which suggests an unused microcolon.

D. Dilated fluid-filled small bowel loops with a collapsed unused microcolon (arrow) can also be noted on
ultrasonography.
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Fig. 12. Afemale neonate at birth with healed-type meconium peritonitis who does not have specific symp-
toms.

A, B. Calcification (arrows) along the liver is noted on both simple radiograph and ultrasonography. Note
the absence of a definite abnormal bowel gas pattern. These findings can be seen in healed-type meconium
peritonitis.
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Fig. 13. Amale neonate at birth with meconium pseudocyst and a distended abdomen.

A. On asimple radiograph, a space occupying lesion (arrow) is noted in the lower abdominal area.

B. A cystic lesion with a peripheral echogenic calcification and inner echogenic dirty debris are noted in the
lower abdomen area on ultrasonography.

Fig. 14. Amale neonate at birth with meconium peritonitis.

A. The distended abdomen with ascites is noted on a simple radiograph. A lucent area in the mid upper portion of the abdomen (arrows) sug-
gests pneumoperitoneum.

B, C. Echogenic debris within the ascites is noted in the whole abdominal area with bowel thickening (B), suggesting a “snowstorm appear-
ance.” Ascites passage through the inguinal canal to the scrotal sac is also noted (C).

®
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Fig. 15. A 2-day-old female preterm neonate with meconium obstruction of prematurity. She is a 28-week preterm neonate with a body
weight of approximately 1.1 kg at the initial examination.

A. Asimple radiograph on the 3rd day after birth shows distended bowel loops.

B. On ultrasonography, a hypoechoic meconium within large bowel loops is revealed.

C. On the 6th day after birth, water-soluble contrast enema was performed. A post-procedure simple radiograph shows contrast material fill-
ing of the distal small bowel loops with filling defects due to meconium.
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Fig. 16. Ultrasonography of anorectal malformation cases with the transperineal approach.

A. A low-type anorectal malformation: a hypoechoic fistulous tract (arrow) at the skin to the anus (A) is noted. There is no connection between
fistulous tract and bulbar urethra (U).

B. An intermediate-type anorectal malformation: a hypoechoic fistulous tract (arrow) between the rectum (R) and the bulbar urethra (U) is noted.
C. A high-type anorectal malformation: a hypoechoic fistulous tract (arrow) between the rectum (R) and the upper vagina (V) is noted.

Fig. 17. Amale neonate with multiple anomalies (VACTERL association) associated with a high-type anorectal malformation.
A. Sacral deformity (arrow) is noted with distended bowel loops due to distal obstruction.

B. A hypoechoic fistula (arrow) between the rectum (R) and the prostatic urethra (U) suggests a high-type anorectal malformation.
C. Coarctation of the aorta is noted with a large PDA (arrow).

D. Esophageal atresia is noted with kinking of the orogastric tube (arrow).

E. Asingle right kidney is noted on MRI.

F. Pre-axial polydactyly is noted (arrow).

PDA = patent ductus arteriosus, VACTERL = vertebral, anorectal, cardiac, tracheoesophageal, renal, alimentary and limb defects
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Fig. 18. Amale neonate with Currarino syndrome.

A. Sacral deformity (arrow) is noted with a distended sigmoid colon (dot arrow).

B. Asolid and cystic presacral mass with intralesional fat suggests presacral teratoma (arrow).
C. Rectal stenosis (arrow) is also noted on colon study.
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Necrotizing Enterocolitis
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Fig. 19. Variable simple radiographic findings of necrotizing enterocolitis.

A. Palisading patterned bowel distention is noted with pneumatosis intestinalis, which shows a lucent lining along the bowel wall.

B. No significant interval changes of the bowel gas pattern since a previous study (A) suggests fixed bowel loops.

C. Ahypo-lucent line along the portal vein suggests portal vein gas (arrow).

D. Development of a hypodense area above the liver is due to pneumoperitoneum. There is linear density above the hypodense area above
the liver (arrow), which shows a shadow of the falciform ligament sandwiched between air. A relatively well delineable high density lining
along the bowel wall in the left-sided abdomen suggests the double-wall sign (Rigler sign) (dot arrow).

E. Across table lateral view is useful to detect mild pneumoperitoneum (arrow).
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Fig. 20. Variable ultrasonographic findings of necrotizing enterocolitis.

A. Diffuse bowel wall thickening with hyperemia can be noted.

B. Pneumatosis intestinalis is noted with an echogenic air bubble (arrows) within the mural layer.

C. Portal vein gas shows a linear echogenic lining along the portal vein branch. If Color doppler study is performed at the portal vein tract,
there are multiple artifacts resulting from the passing air bubble when portal vein gas is present.
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