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A B S T R A C T  

Fe tal in testi nal volvu lus is a med ical emer gency with po ten tially fa tal con se quences thus re quires a high in dex 
of sus pi cion and prompt in ter ven tion. Echogenic di lated bow els, Whirlpool/ Cof fee bean signs, poly hy dram - 
nios, fe tal ane mia, fe tal as cites with aperi stal sis, non reaa sur ing CTG are few im por tant di ag nos tic signs. 
Mostly it has been de scribed with out as so ci ated mal ro ta tion,as seg men tal volvu lus due to mal fix a tion of gut 
with or with out as so ci ated anao ma lies such as meco nium ileus, CDH, ab dom i nal wall de fects. We de scribe for 
the first time a case of 1.9kg fe male fe tus de tected to have in testi nal volvu lus as so ci ated with mul ti ple ileal 
atre sias and mesen teric de fect. The fe tus had clas si cal Whirlpool sign, poly hy dram nios and ane mia, was de liv - 
ered by emer gency Ceasar ian Sec tion, post na tally de tected to have tense ab domen, con firmed Whirlpool sign 
on post na tal USG, un der went emer gency la paro tomy, re sec tion of necrotic ileal loops & I - C junc tion and Je - 
juno - Colic anas to mo sis. Child adapted to el e men tal feed ing with 50cm of Je junum with out Ileo - cecal valve 
with out short bowel syn drome. Im por tance of mul ti dis ci pli nary peri na tal care, pos si ble in trauter ine vas cu lar 
ac ci dent in patho gen e sis of atre sia and fe tal volvu lus has been em pha sized in the case re port. 

1 . Introduction 

Fe tal volvu lus is one of the rare cat a strophic bowel events af fect - 
ing the vi a bil ity of fe tal gut and neg a tively af fect ing the fe tal well be - 
ing,even caus ing fe tal demise. There has been anec do tal case re ports 
and only few case se ries [ 1 ] in the lit er a ture de scrib ing this en tity. 
Mostly, seg men tal volvu lus due to mal fix a tion or mesen teric de fect 
with or with out as so ci ated anom alies such as meco nium ileus, cys tic 
fi bro sis, du pli ca tion/ mesen teric cyst, con gen i tal di aphrag matic her nia 
(CDH), om phalo cele/ gas troschi sis have been de scribed caus ing lim - 
ited necro sis of bowel. Rarely, malaro taion of gut has been as so ci ated 
with com plete fe tal volvu lus lead ing to loss of sig nif i cant length of 
bowel. Al though je ju nal atre sia has been de scribed, as so ci a tion of 
mul ti ple ileal atre sias and mesen teric de fect has been de tected for the 
first time with fe tal volvu lus in our case. We have also noted an in ter - 
est ing find ing of par tial re sorp tion of necrotic bowel in the fe tus. Fe tal 
mesen teric vas cu lar ac ci dent has been pur ported as the com mon 
cause of atre sias, volvu lus and necro sis of bowel. 

1. 1 . Case report 

A 32wks fe male fe tus weigh ing 1.9kg in a 30years old mother 
G3P1A1 was de tected to have di lated, echogenic bowel with clas si cal 
Whirlpool sign ( Fig. 1 ), poly hy dram nios and fe tal ane mia as ev i denced 
by Doppler ve locime try of mid dle cere bral artery (1.6 MoM). No sign 
of in testi nal per fo ra tion/ meco nium peri toni tis or any other as so ci ated 
anom alies could be de tected at fe tal ul tra sound. The di ag no sis of fe tal 
volvu lus was made and par ents were coun selled for emer gency de liv - 
ery and early post na tal sur gi cal in ter ven tion. With the parental con - 
sent, preterm fe tus was de liv ered by emer gency ceaser ian sec tion af - 
ter ad min is ter ing ma ter nal steroid to stim u late fe tal lung ma tu rity. 
Post - delivery neonate was sta bilised and con firmed to have tense dis - 
tended ab domen, Whirlpool sign on post na tal USG as well con firm ing 
the fe tal volvu lus. Emer gency la paro tomy re vealed necrotic bowel 
loops ap prox i mately 50cm dis tal to D - J junc tion due to seg men tal 
volvu lus as so ci ated with mul ti ple dis tal ileal atre sias (three in num - 
ber), mesen teric de fect and fi brotic rem nant of ter mi nal bowel ad ja - 
cent to the necrotic seg ment ( Fig. 2 – 3 ). There was only 1cm of ter mi - 
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Fig. 1 . Whirlpool sign (Thick ar row) in Fe tal Ul tra sound. 

Fig. 2 . Seg men tal Volvu lus with dis tal small bowel necro sis. 

nal ileum vi able near I - C junc tion. Re sec tion of ap prox i mately 40cm 
of necrotic bowel, atretic seg ments, ileo - colic lim ited re sec tion and 
ileo - colic anas to mo sis were done. Post op er a tive re cov ery was smooth 
af ter ini tial bout of olig uria and aci do sis. Child was started on low 
vol ume, drip in feed with el e men tal milk and grad u ally es tab lished 
breast milk feed ing over a month pe riod. Ini tial stool vol ume and con - 
sis tency sig nif i cantly got nor malised with pos i tive weight gain within 
this time line and child was dis charged on com bi na tion of breast milk 
and el e men tal feed weigh ing 2.1kg. At 2months fol low up child was 
ac tive, play full, ac cept ing full vol ume breast feed ing, pass ing 4 – 5 
semi formed bowel mo tions and weigh ing 2.7kg. 

2 . Discussion 

Fe tal volvu lus could be ei ther com plete or seg men tal. Com plete fe - 
tal volvu lus is ex tremely rare and in volves twist ing of the bowel from 
Duo deno - Jejunal junc tion (D - J) till as cend ing colon, around su pe rior 
mesen teric vas cu la ture due to mal ro ta tion of gut and nar row mesen - 
tery. Whereas, more com mon seg men tal fe tal volvu lus in volves lesser 
ex tent of bowel and is usu ally as so ci ated with meco nium ileus, atre - 
sia, mesen teric de fect, om phalo cele/ gas troschi sis, mesen teric/ du pli ca - 

Fig. 3 . Mul ti ple ileal atre sias (thick ar row) and par tial re sorp tion of bowel 
(thin ar row). 

tion cyst or con gen i tal di aphrag matic her nia. [ 1 – 3 ] It may also hap pen 
with out any dis cernible bowel or mesen teric de fects known as id io - 
pathic fe tal volvu lus. ( 2.3 ). Al though clas si cally de scribed di lated 
echogenic bowel with Whirlpool sign (spi ral shaped mass made up of 
di lated bowel loops seen on ul tra sound) or Cof fee bean sign (di lata - 
tion of the small bowel with a thin outer layer com posed of a sin gle 
bowel wall layer and a thick in ner wall due to dou ble wall thick ness 
of op posed bowel loop) [ 4 ], poly hy dram nios and fe tal ane mia (due to 
he m or rhagic as cites/ blood se ques tra tion in the necrotic stran gu lated 
bowel de tected by mid dle cere bral artery or um bil i cal artery ve - 
locime try) clinches the di ag no sis, there could also be other sug ges tive 
find ings such as di lated bowel loops, gas tric di lata tion, fe tal as cites, 
de creased fe tal move ments, and non re as sur ing car diotocog ra phy 
(CTG). [ 5 ]. Fe tal volvu lus, once sus pected, is re garded a sur gi cal 
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emer gency from the ob stet ric as well as fe tal point of view. If ne - 
glected or di ag no sis is missed fe tal volvu lus could lead to per fo ra tion 
of bowel, se vere he m or rhagic as cites, ane mia, hy po v olemia, pleural/ 
peri car dial ef fu sion, car diac fail ure and even fe tal demise. [ 1 ], [ 6 ], [ 7 ]. 
Al though the tim ing of in trauter ine volvu lus is not cer tain, how ever it 
has been re ported to be de tected as early as 15th week and as late as 
near term ges ta tion (35 week). [ 8 ]. 

Most of the case re ports have found seg men tal volvu lus of small 
bowel with out mal ro ta tion, pos si bly due to mal fix a tion of gut, 
mesen teric de fect with or with out as so ci ated anom alies like CDH, om - 
phalo cele, gas troschi sis. Al though there has been a rare in stance of fe - 
tal volvu lus as so ci ated with je ju nal atre sia in the lit er a ture [ 9 ], ours is 
the first case re port of mul ti ple dis tal ileal atre sia and mesen teric de - 
fect caus ing fe tal volvu lus and necro sis of bowel. There was fi brotic 
strand of rem nant of bowel ad ja cent to the necrotic seg ment sug gest - 
ing par tial re sorp tion of dead bowel. Mesen teric de fect with in trauter - 
ine vas cu lar ac ci dent could be a plau si ble cause of these events as has 
been re ported by Black et al. [ 10 ]. An in her ent mus cu la ture de fi - 
ciency has also been re ported in fe tal volvu lus [ 11 ] but re sorp tion of 
bowel has never been re ported hith erto. Ex tent of bowel loss due to 
necro sis and/ or re sorp tion dic tates the prog no sis and de vel op ment of 
short gut syn drome. Usu ally seg men tal volvu lus cases do bet ter than 
com plete volvu lus as so ci ated with mal ro ta tion. Our case had ap prox i - 
mately 30% of prox i mal small bowel vi able (50cm of Je junum in tact) 
and the new born got adapted to el e men tal feeds in fairly short pe riod 
of time at tain ing full breast feed within 45 post - natal days. 

3 . Conclusion 

Fe tal in testi nal volvu lus is a med ical emer gency which re quires 
high in dex of sus pi cion by the an te na tal as sess ment. Clas si cal signs of 
bowel di lata tion, echogenic ity, aperi stal sis, Whirlpool/ Cof fee bean 
signs, poly hy dram nios, fe tal as cites, fe tal ane mia, non re as sur ing CTG, 
pro gres sive fe tal peri car dial/ pleural ef fu sion should help in de tect ing 
the en tity. Mostly it is seg men tal in ex tent due to mal - fixation of gut, 
some times may be as so ci ated with meco nium ileus, mesen teric de - 
fects, CDH, an te rior ab dom i nal wall de fects and rarely with mal ro ta - 
tion of gut. Mul ti ple ileal atre sias, mesen teric de fect in our case em - 
pha sizes the role of vas cu lar ac ci dent in the patho gen e sis of this en - 
tity. High in dex of sus pi cion, prompt re fer ral to ter tiary care fa cil ity, 
ac cel er ated de liv ery and emer gency sur gi cal in ter ven tion of the new - 
born is the stan dard of care to min imise fe tal mor bid ity and po ten tial 
fe tal demise. Ex tent of bowel necro sis/ ab sence due to atre sia or re - 
sorp tion dic tates the prog no sis and de vel op ment of short bowel syn - 
drome. 

Patient consent 
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