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Clinical Features of the Midgut Volvulus in Children 

Hyun-Ah Kim, M.D., Kum-Ja Choi, M.D. 

Department of Surgery, College of Medicine, Ewha Womans University 

Seoul, Korea 

Midgut volvulus secondary to intestinal malrotation usually presents within the 
first month of life. Diagnostic delay may result in midgut infarction and mortality. 
In this retrospective study, we review seventeen cases of midgut volvulus to 
assess the importance of early recognition for midgut volvulus in pediatric 
patients of any age .. These patients were diagnosed as having a midgut volvulus 
by operation at Ewha Womans University Hospital. Eleven patients (64.7 %) were 
less than 1 month of age, and fifteen were boys (88.2 %). The mean gestational age 
was 38.3 weeks and the birth weight was 3.1 kg. Eight patients (47.1 %) had one 
or more combined anomalies such as heart malformation, brain ischemia, Down's 
syndrome or duodenal atresia. Vomiting was the most common symptom. Only 
thirteen patients underwent preoperative diagnostic procedures; 13 abdominal 
sonography demonstrated the whirlpool sign in 8 patients, upper gastrointestinal 
tract roentgenography showed a cork-screw pattern in 7 patients, and barium 
enema or small bowel series demonstrated positive findings in 7 patients. A Ladd's 
procedure was was formed on all patients.. There was no mortality or severe 
morbidity such as short bowel syndrome. Midgut volvulus should be included in 
the differential diagnosis in any infant or child who presents with the symptoms 
of acute abdomen, especially with vomiting. 
(J Kor Assoc Pediatr Surg 10(2):112-116), 2004. 
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Table 1. Associated Diagnosis with Midgut Volvulus 

Case number Age 

1 d 

2 2 d 

3 7 d 

7 10 d 
8 14 d 
9 14 d 

10 15 d 
14 3m 

Table 2. Symptoms of Midgut Volvulus 

Symptoms 

Vomiting 
Fever 

Number of 
case (n=17) 

14 
5 

Abdominal distension 4 
Bloody stool 1 
Abdominal pain 
Abdominal mass 

Sex 

M 

F 

M 

M 

M 

M 

M 

M 

% 

82.4 
29.4 
23.5 

5.9 
5.9 
5.9 

~J-.:j~Jl Ef.~ 5:AJ~ 71 Al-¥-7} ~71 rrJ1~011 ~;;-l~ ~~ 

7'1-c 3i 01q. 01cl~ %"AJ ~;;-l,?;- 5:AJ~ iljA}~ ~~71 

7cl-9-011 u:}i\-Al-c tPJ~-t~JJ} ~,?;- %"%" ~~%" ~2. A} 

UJ77}A1 ~~~ "T ~q3. %"AJ ~;;-l2. ~1fr~~£ ~Zf~ 

~ "T~~ R"6}~ i'fJ-.:j AJF11£ J-~Zf~Ol A1A11i'!, Seashore 

.!§.1(1994),?;- %"AJ ~;;-l~ ~AJ01 ~1fr~~£ A~Zf~-c 3i 
~q qOJ"6} Jl <?{"6} 711 y.E}y.71 s=- "6}u:j, 01 Cl ~ 7cl-9- :8 B 

01 A1'?1~ 7}~J-.:jS=- ~qJl "6}97,q. Ladd4(1932)7} %"AJ 

~;;-l~ %"AJJJ} 71;;-l ~ ~l g 71~~ 01-t£ :8BJJ} ~1li 

BJ~~ ~~011s=- ~T"6}Jl, ~::<~77}A1S=- %"AJ ~;;-l2. BAJ 

%"-t~~ -'f:l~ %" 12.5%-25%~ ~}A1~q3,5-7. Ef.~ ~ 

~~ A}uJ~s=- 2.5 %-8.8 %011 01E.-C 1l011 Al %"AJ ~;;-l 

~ --84j-~ :8BJJ} "T~~ JlLA.:j~ %"RJ-.:j01 7J~-Bq7,8. ~ 

'?1TA}%'?;- ~-'f:101]Al ~1~~ %"AJ ~;;-l~ ~VJ~AJJJ} :8 

B BJ~, "T~, "T~ -t 7clJJ}~ ~A}"6}O:j ~!A~ :8BJJ} 

~1li 011 s=-% ~ "T JlA} "6}97, q. 
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Associated diagnosis 
Duodenal atresia, meningocele, annular pancreas, double gall­

bladder, neurogenic bladder, patent ductus arteriosus 
Cerebral hemorrhage 
Pulmonary artery atresia, patent ductus arteriosus, arterioseptal 

defect 
Down's syndrome, patent ductus arteriosus 
Indirect inguinal hernia 
Duodenal web 
Hydrocele 
Idiopathic hypertrophic pyloric stenosis 

li~ ~Jl ~:8-B 15Ai1 01"6}~ %"AJ~;;-l ~A}~ [lVJ~£ 

~-'¥- 71~~ ~A}"6}O:j ~o}~ %"AJJJ} %1fr ~~, "T~ A1 

'?1 "5 JJ} "T~ -t 7cl JJ}~ ~~ "6}97, q. ~;;-l 01 %1fr~A1 ~Jl 

AJ§];;-l 0 VJ(malrotation)1i'! {!~~ s;l. ~ 7cl-9-~ ~o}-c ~ 

'?1 T01]Al ~1-'i1 ~ s;l. q. 

~ 17~~ ~A}7} ~w~s;l.q. J-.:j1l1-c 15:2£ \to}7} ~ 

~}q. y~ A1 '?1"5,?;- l§TI' A~-t 14~(~'f1: 1~-8AiD£ 

--8A~0}7} 11 oJ1(64.7 %)97,~u:j, 17~%! 01AJ01~Al 1Ai1 D11i'!~ 

~0}7} 4oJ1(23.5 %), 1Ai1 01AJ~ ~0}7} 2oJ1(11.8 %)97,q . 

::<i1F1171Z!-2. liaTI' 38.3"T (~'f1: 32-40"T)01s;l.q. ~A~ 

A1 lia TI' ;i~1%"2. 3.16±0.52 kg (~'f1: 2.20-3.90 kg)01s;l. q. 

~A~ ;;-l --8-;;-l :8B~ 71~01 ~~-B 5oJ1 ~-,¥-011Al --8-;;-l011 

%"AJ ~;;-l%"~ :8B"6}A1 *"6}97,q. 

%1fr ~~,?;- t:11-¥-~ A~-t 17~%! D11i'!~ ~0}011J-l {!~ 

~s;l.q. 8oJ1(47%)011 Al ~{!~s;l.~u:j, ~~F.:j {lAJ~~01 

% 1fr-B 7cl-9-7} 3oJ1, J:1 ~ ~ 01 % 1fr-B 7cl-9-7} 2oJ1, q*~ 

-t~01 loJ1, {l °1A1AJJlj15:11~JJ} {l °1 AVJ ~ ~(duodenal 

web) 01 ZfZf loJ1 ~ °m~u:j, J -'i1011S=- qOJ~ ~~V.:j 

71~01 %1fr~s;l.q OI n 
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<iVJ ~AJ;?' -=r-~7} 7}~ l.'1-6 } 14ojl(82.4 %)oJ]-"l y.E-} 

7:l.2.vj, ~~61 5oj](29.4%), *-¥- ~~61 4ojl(23.5%)oJ]-"1 

y. E-} 7:l t:j- Of. 2). 

:; 7] ~ ~VJ ~AJ g 7}~ oj]7} 3oj] 'U~t:j-. 1 oj] ~ A~-f-

1~ jjl%~ jjl~~, %~:tl- ~~~, {JllJ~~~~.2.'£ 4-

~ -f- ~~ 7}li ~ 4-~ -f- 7~-3\l -=r-~~ "8"}a] {l-"} -f­

~:AJ ~{i.2.'£ ~t!-% ~'U-t:j-. ~ Jti-3\l oj]~ A~-f- 4~ ~ 

:AJ ~{i ~t!- "8"}oJ] ~61:AVJ u:j %"8~(duodenal band 

lysis)~ %4- %7] 1l.A~]~g -"1'6~ "8"}~.2.y., Ladd's band 

.91 %"8R7} ~~{i"8"}ll] ~oj 61-f- 1fl-*~.2.~ ~~J-j-=r-

Table 3. Diagnostic Method 

~7} y.E-}y. A~-f- 87R-~ uJ1 Ladd ~~ g -,,] '6~"8"}~ t:j-. A~] 

Jti -3\]~ 5A~] \fO}'£ ti1 ~ 27l%l. {i B-J-j %4-% 7] ~ .2.~ 

%4-%7] 1l.~]~g -"]'6~ ~~}c;j oj]~, 2~n.91 *%g 2f­
::::~ ti1~"8"}a] ti1~ ~~ :AJjj]~ ~t!- "8"}oJ] %B- 4-~g 

Al'6~"8"t~tl 4-~ ~ %4-%7] 1l.~1~ -f- ~J-j'fl ~.2.~ 

A~Zf~~ 1J-R-u:j(fibrotic band) ~ ~~ :::::AJ .li2<2!jJI!- :AJS] 

{i 6]AJoJ] .91~ ~:AJ ~{i6] %-"]oJ] ~7,1~~t:j-. 

4-~ {i ~t!- ~;? ~Jf-7} 13oj](76.5%)~t:j-. y.uj:A] 4 

ojl(23.5%)~ :AJjjl~~ ~t!- "8"}oJl 4-~ -f- ~:AJ ~{i.2.'£ 

Diagnostic method Numbers of patients (n=17) Numbers of positive results (%) 

Abdominal sonography 

Upper gastrointestinal study 

Small bowel series 

Barium enema 

Abdominal CT 

Table 4. Operation and Complication 

Case number Age Sex 

1 d M 

2 2 d F 

3 7 d M 

4 8 d M 

5 8 d M 

6 9 d M 

7 10 d M 

8 14 d M 

9 14 d M 

10 15 d M 

11 16 d M 

12 6w M 

13 3m M 

14 3 m M 

15 8m M 

16 5 yr M 

17 8 yr M 

LP 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

LP; Ladd's procedure, App; Appendectomy 
*; Previous appendectomy 

App 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

No 

Yes 

No* 

No* 

Yes 

13 

7 

4 

3 

Combined procedure 

End to side 
duodenoduodenostomy 

None 

None 

None 

None 

None 

None 

High ligation of left inguinal 
hernia(second operation) 

Duodenoduodenostomy 

None 

None 

None 

None 

Pyloromyotomy 

None 

Small bowel segmental resection 
and anastomosis 

None 

8 (61.5) 

6 ( 85.7) 

4 (100) 

3 (100) 

(100) 

Complication 

Skin defect due to 
intravenous line 

Pneumonia 

None 

Intestinal obstruction 

None 

None 

None 

Pneumonia 

None 

None 

None 

None 

None 

None 

Intestinal obstruction 

None 

None 



~~S1~q. *-¥-3':;;TI} 7,3A}7} y~ ~ ~BB 130jl ~-¥-

011Al -"1 f>~S1 ~.2..uj, J %- 8ojlO1Vl 5:%~01 5'-cJ(wlllr­

pool sign)~ ~O:j 3':;;TI} 7,3A}~ %-:AJ~~ ~B~.g. 61.5 

%Omq. *-¥- 3':%TI} 7,3A}011Al %-:AJ~~~ ~B-fl}/Zl * 
~ 5ojl~ ~1i1, :AJ .llL<?Jjol ~~tS lojl011Al *7J LJ1 -'g-CJ~ 

01 {l:~S1~.2..uj, lojl~ -tPJ ll115:11~, lojl~ ~~Aj lllrJ1 

%~ ~ 3}Gdiopathic hypertrophic pyloric stenosis), 20jl ~ 

ACjJ'J 5:7,l°l~q. AJ-¥--'f1:AJ{1: :5:ca~~ 7ojl011Al -"1f>~-fl}~.2.. 

uj 6ojl(85.7 %)01jAl Lf~ ~ ],I ~J(cork-screw pattern) ~ LfE} 

LJ1~q. 5::AJ:5:ca~ol 4ojl, rJ1:AJ:5:ca~~ 3ojl011Al -"1f>~S1~ 

Jl 44011Al 5'-!j=- %-:AJ ~~~ ~Bw y ~J~q (IE 3). 

y~ -"1 5'-~ :~:lA011711Al %-:AJ ~~ol ~7,lS1~.2..uj, y 

~.g. Ladd ~~ol ~ ojl011Al -''If>~S1~q. 01 %- 9ojl(52.9%) 

011Al %-y~71 ~A~l~ ~ 7,{01 -''If>~-fl}~.2..uj 6ojl(35.3 %)~ 

t-i",71 ~A~l~ ~ -''If>~-fl}/Zl ~~)-Jl 2ojl(11.8 %)c :i!}71~ AJ 

t-i '" 71 ~A~l~ ~ olul ~~mq. 5::AJ .llL<?Jjol %~B ojl011Al 

~ 5::AJ~ ~ ~Al1~:i!} ~~~ ~ -''If>~-fl}~q. 

Ladd ~~:i!} %-"1011 -''If>~B y~ 3oj17} ~~q. {lol 

;Zl:AJ ll115:11% lojl.<4 {lol;Zl:AJ ?4~ lojl011Al 4Zf {l0l;Zl:AJ 

{l0l;Zl:AJ~~~~ -''If>~-fl}~.2..uj, 1l1~Aj%~~3}~01 %~ 

B lojHl-"l %~~7B~~ -''If>~-fl}~q. s]-~ Altll-¥- ~:AJol 

%1frB H~ Ladd ~~ ~ 16~ ~B Jl-'f1~~~~ -''If>~ 

~ ~~-fl}~q (14). 

y~ ~ ~~%.g. ll11~:i!} :AJll115:117} ZfZf 2ojl(11.8 %) 

~A~-fl}~q. :AJll115:11 ~A} %- 1 ojl~ ~~3-j ~llis. ~~S1 

~.2..uj lojl~ %3}l2t~y~~ -''If>~-fl}~q. :Aj~i'A A}~ 

~ II1-¥- ~~.2..s. II1-¥- °l~% -''If>~~ oj17} lojl(5.9%) ~ 

~q (IE 4). y~ ~ A}UJ.g. ~~q. 

%-:AJ ~~.g. %-:AJ~ §1~ '3J JlAil~ 0VJ.2..s. ~A~~ 

q. Fl1 A~ 71 ~ ~~ :i!}Aa %-, %-:AJ.g. tlHf~JA}Z1-~ ~ {1: 

(omphalomesenteric vessel) ~ i'--'f1 s. 1fr -"1711 'U-"3"J.2..s. §1 

~-fl}O:j AaAJ3-j~ -'f1~101l A}~ {j-~q. JiC1Lf, 0liCl~ :i!} 
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Aa~ %S=-011 :AJ§1~ol %-B ~ /cl-9- {f~ ~JA}Z1-~ ~71 

~ ~Aa-fl}O:j 017;)~ ~.2..s. ~ ],I~ "@AJol LfE}\t y ~ 

711 Bq2. 

~o}~ '?!~~ rJ1-¥-* A~~ 17B-~ olLJ1 oluj, {lA~0}71 
nll Bl-"'"' rl 7,l C 7l;<:l- 1)"3"} Z'OAl-.Q.. qZ'OA'I ~:Ll= 01,ll.2,9,lO 
...... , 2. /2 -t:!. 0 T r 0 1-"L. 0 Ci '-- 0 1:3 0 I...I- '-T . 

JiC1Lf, ~~ /cl-9-011 ~JOlAl~ {lA~0}71011 J %AJol LfE} 

Lf/Zl ~q7} 5:0} ~~ ~a5:\1, {lA10l~ Aj~011Al ~7,lS1 

71S=- ~q. 0ltli /cl-9-, :AJ ll11~ ~AJ, ~Aj3-j~ *~, "Sy 

~~, A~A}, *~~, %uVj *y, ~~, £.3., *-¥- ';J?1, 

cacJ ~:5: %~ III ~~3-j %AJ.2..s. ~Bol /Z1~S1~ ojl 

7} lll'.2..uj, %-:AJ ~~.2..s. ~BS1717J}/Z1 ~*3-j~ qJ~ ~ 

3':t.\l-fl}71s=- ~qll-13. ~ ~:r-011Al~ A~~ 17B~ 01~011 

~B B /cl-9-7} 36%s., q~ ~:r-A}~ol 20-24% s. ~ 

Jl~ 7;):i!} 1l1.llL-fl}1i19,14, {lA~0}71 01 ~011 %AJ% LfE}\R 

~o}~ lll~ol it~)-q. 

~o}~ Aalll~ ~1i1 \to}011Al ~~~qJl -fl}~.2..uj9,1l, 

~ ~:r-011AlS=- \to}7} 88.2 %~ ~}Al-fl}O:j q;: ~:r-~:i!} 

lll~~ CJAJ~ ~~q. 

%-:AJ~~011Al~ %1fr ~~ol ~~ 7;).2..s. ~Jl S1Jl ~ 

.2..uj %1fr ~~.2..s.~ :AJ ll115:11%, ~~Pj ~?4~ ~:AJ, * 

~ ~~, ~~~~:AJ%(congenita1 megacolon), S]--9-11}'¥l~, 

%%~%(hydronephrosis), {l~{1:711 0VJ % qCJ-fl}qll,13. 

AlA}%~ /cl-9-011s=- ~~J,j {l:AJ~~, q-8:-~~-r, {l0l/Zl 

:AJll115:11~, {l°l/ZVJ ?4~, Altll-¥-~;<:J~ %1fr ~~ol {1:~ 

S1~.2..uj, {lA~0}71011 ~BB ~0}011Al %1fr ~~~~S=-7} 

it'j}-q. 

%-;<:J ~~ ~A}011 ~OlAl 01~}3-j~ :AJ~ J?1Al~ ~71 

-'f1~B {l4j:~ ~B% -fl}~ 7;)~ uB-9- %-Ji.-fl}q. %-:AJ ~~ 

~ ~B BJ~ %- AJ-¥- -'f1:AJ{1: :5:ca~.g. li'l7,J-S=-.<4 ~01S=-

7} ito} 7}:AJ ~J83-j.2..s. A}%S1Jl ~J.2..Lf3,12, ~~011~ 

Z1-J8Aj:i!} 1l1{J~3-j~ ~B BJ~.2..s. 3':;;TI} 7,3A}7} .:;:rAJ 

*~ ~o}~ ~~ 7,3A}011Al A}%S1~ /cl-9-7} lll'q. 3':%TI} 

7,3A}011-"l 5:%~01 5'-CJ~ ~011i1 %-:AJ ~ ~.2..s. ~~w 
A clOm A71 Alr1nll cC.Q.. A A cl,llO,15 'iCJ1l ;?:. 
T M-'!,:J- L ~'-'I -1-'0'2. "2 T M'-T . ----L -Ii, .:....L-

;; TI} 7,3-,,}~ 7,3-"}A}011 uJ-C} ~B~Ol 90 %-30 %s. J 

J8~}7} 3.uj -'f1%AjS=- ~Jl S1Jl ~J.2..uj3,14,16, Ols. ~~B 

~BOl ~Ol~ /cl-9- ;<:J~All~ '3J ~O}~ -,,}UJS=- 3':t.\lw 

y ~%~ Jli3jw u:]1, 3':%TI} 7,3-"Hl-"l ;;Aj 0luj ~AJ3-j 

.2..s. %-:AJ ~ ~ 0 1 ~ {l 01 S1 ~ /cl-9-~ AJ -¥--'f1:AJ {1: :5: ca ~ 

~ -"1f>~01 ~Ji.w 7;).2..s. A}liBq. "@AB ~0:§:j-B~~ca 

~s=- %-:AJ ~~~ ~B011 A}%S1Jl ~.2..Lf, J %%Aj011 
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rJ13"l"i~ o}3J ~{!~ ~~ol y-7-1 '?l~ AJ-Ell01 qll,17, ~ 

'?!T011-"i 7}AJ- ~ol -"1i5~!8 ~B-BJ-~~ *-¥- 3':%3!]-~-"} 

~.9..uj, 3':g3!]-~-"}011-"i %AJ-~1i~ ~B-~ 41~ "i=- ~~ 

Iil ~-9-~ 61.5%~Jl, AJ--¥- ~AJ-:tl: ~~~011 ~~ ~B-~ 

~ 85,7 %omq. 

Ladd(1932)7} %AJ- ~1i~ "i=-~3cj .liLAj ~ 71~~ 01-f 

5'.. ~.A~7J}7-1.5:. Ladd's band~ ~B-"6}Jl ~1i!8 AJ-~ J?}}.1 
7-l1 BJ-"5"J=.9..5'.. %Dii'-~ Ladd ~-6101 ~1ii.~ 71~olq9,11,12. 

~-2-011~ *7J~ ~ 01%~ %AJ- ~1i~ ~B-:t4 ~1ii.~ 1! 

Jl.5:. ~Di BJ--"H-i"§f3cj.9..5'.. ~~ol £17-1 '?l~ B--"j "*~~ 

~o}011-"i "*7J-~ ~ -"}% ~ JlDj 3"~ ~ "i=-.5:. ~ q . .::IiOi Y­

rJ1-¥-~~ %AJ- ~1io1 AJ-~ ~AJ-°1 Y-EtY- }.l~ol DiDj% 

7}~Ajo1 ~q~ ~ ~ n:t43"]-"i~ 'li£1uj, *7J~ ~ -"}% 

~ ~lii.iO}.5:. Ladd ~-61°1 .::I ~1ii.~ 71~ol ~ ~ ~{l"6} 

0:]01= ~q15. Ai7-}%~ -1-9-011 1~} "i=-~ }.1 Ladd ~1111i2-~ 

~B- ~ -f q-"l %AJ- ~1i~ ~.9..7-l .A~"i=-~~ }.1i5~~ oj1 

7} ~Di, 78~~ Ladd ~-61~ %RAj ~ ~O:] i'-~q. 
"i=-~ -f ~~~ ~ 19-20 %011-"i ~A~"6}uj9,11, "i=-~ -f -"} 

uJ-~~ 0-11 % Aj.5:.01q7,8,lQ,1l. 7}AJ- ~ol ~A~"6}~ "i=-~ 

-f ~~%~ AJ-llj1~Ol~Jl, .::I .21011.5:. ~J-7-}78~1 ~-f~ 

(blind loop syndrome), l1l1~~ %01 ~Jl £1~qll. ~ '?! 

T011-"i~ B-AJ ~-f~ ~ ~ {lzt~ ~~~01Y- -"}UJ oj17} 
'jrt~q. 

%AJ- ~1i~ ~A~ ~.5:.7} ,#7-11i2-, ~B-°1 ?;;Di~ ~-9-

%~ ~~~ ~ ~.9..~ "i=- ~.9..uj, -"}uJ~ 7}~~ ~~01E. 

5'.., B-Aj "*~ ~ ~01~ ~~ '?!~~ ~o}011-"i %AJ ~{i 

~ 7}'oAjo1 :iLDj£1Di01= ~q. ~"61 T§..~AJ-°1 %J?}!8 ~ 

%o}~ ~-'f- ~~~B-011 J?}£}.1 %AJ- ~{i~ .¥-w}.l7-l 01= 

~q. 3':g 3!]- :tJ-"}7} 3':71 ~B-011 .5:.%°1 ~ "i=- ~7-11i2-, 

3':g3!]- :tJ-"} ~:t41i2-.9..5'.. %AJ-~{i~ ~B-~ ~{i"Ol fil1.21 

}.1~ "i=-~ 'jrt.9..uj, qPJ o,PJ-°1 ~{l ~ ~-'f- ~A}~ AJ-Ell 

011 lI}iO} ~7} ~B- ~-"}y- ~43cj~ "i=-~01 ~R~ ~.9.. 

5'.. A~4!8q. 
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