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Abstract To determine the mcidence of cysuc (brosis
(CFY in neonates with intestinal obstroction (MIO) s
ondary to meconium ileus (M), jejuncileal atresia (JA),
meconmum plug syndrome (MPS), volvalus (V), and
mecomnum peritonitis {MP)} and analyse the correlation
of ultrm=onozraphic (US) signs with CF in NIC with a
prematal diagnozis of mlestinal anomaly, a prospective
analysis of different types of NIC from 1990 (o 1998 was
underiaken. Immunoreactive trypsin measurement, ge-
netic studies, and sweat tests were performed to confirm
or rule oul CF. Cases with prenatal diagnosis were an-
alvzed for gestational age, dilated bowel, ascites, hy-
perechaoic bowel, and calcifications, OF 50 necoates, 19
(24%0) had CF: 2/33 (6% ) JA, 614 (43%) MP5, 1/14
(7.1%) MP, 1000 (100%) MI, and 0% %, Thirty
(37.5%) had a prenatal dingnosis of an intestinal
anomaly. The overall incidence of CF m NIO with a
pl‘rl'l;l[ul |.|i4|5-_'::|’!||.:-'<in afl intestinl ::II'I-:'II'I:'I.:I]:,' weas 0300013950,
or 333 times the cstimated risk of CF in the general
population. A hyperechow pattern with dilated bowel
wits associaled with higher specificaty for CF: 303 cases
[ 100%5 ), Tellowed by hyperechow: Bowel with asaies: 34
cases (T3% ) All babics with any type of NIO shoukd
thus be sereened for CF. Prenatal sereening for OCF
should be mdicated inall pregnancies with US patterns
of spectic intestmal disorders.
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Imtroduction

Meconium ilows (M1 is the earlicst clinical manifesia-
tion of cystic fibrosis (CF) and occurs in 10% to 20% of
infants with the condition. The mhentance of CF is
autoscmal recessive; The disease occurs in approximately
12,300 live Cavcasian births and approximately 1,20
Caucasians are cstimated to be heterozveous [3]. The
diseuse is less frequent in the Black and Oriental popu-
latiens, In the Alfmcan-orizin population, the incidence
of CFas 1717000 and 1,70 African- Amencan infants are
heterozygotes [15], while 175000 Oreental babies are
affected and 173 are heterozygotes, Other obstructive
bowel disorders swch as M1, jejunaoileal atresia (JA.
mecomum plug syndrome (MPS) volvalus (V) and
mesomium peritonitis (MP) have alse been descnibed in
association with CF in the prenatal and/or neonatal
perved 1, 5, 6, 16-18] To date, these intestinal anoma-
lies can be detected accurately by prenatal ultrasoumnd
(US). although antenatal diagnosis s difficult owing to
the changimg appearance of the bowel throughout ges-
tation and the different manmifestations of the obstructive
[ITocess,

To determine the incidence of CF in different tvpes of
neonatial intestinal obstruction (NI and analyze the
correlation with CF in cases with prenatal detection of
an intestinal anomaly, we reviewed our experience with
necnatal cases of ML TA, MPS, 'V, and MP

Materials and meathods

A preapective study of neonates treated lor MO secomdary 1o M
icefined as ileal hestruction diig 1o abnormalby visceid r'|||_:|_1||:|iu:|'_
reanlving oily with enferclemy and irrigation), JA&, MPS (defined
a5 eolenic meconium obstraetion relicvable afler a hvdrosoluble
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Results

& totab of B0 peomnates wdth N0 were idengibed. 42
males and 3% Ramdes, A soral o TO/R0 (3484 )00F cuses.
were conhrmed ot Diveh CTalble T

AL i averame ase of & days; n blood sample was
cbtaised n gl cases for neomatal CF screeming using
inmaereactive trypan, Baldes with hypertrypsinemia
(nermal impunarestive Loy prin vilies 80 ongfml) were
relerred fora secomd samplc, Ten paticnts H" 50480 hiond
nereal wo-skize hypertrypeinemia- and 0% (6/10)
hand CF. O the other hand. 68% 013/ 197 of OF paticnts
Baad - nozmead results, Al aflfecusd neonaics showed esther
a homceyiole ora eterazyte A FS05 mutation: 14%

Tabde 1 Incidence of eysie Bhroas (CF) oeganent= sty msnaal
intessinal obsrucison
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Thirty. ol the 3 néonaies (37.5%) ki prenatal ceh-
ography suspicious foca bowel anoanaly: no cses ol MPS
and ¥ were Ueiesied prenagally, Mo fews ned o premital
dimmosas ol UF. Prepnant women wore referned to us enly
P conamsel ling. The popenutad LS indings of somall Sl
obstruciions are summarkesd in Table 2. The aeerage
meatatiemal age at the first patholosical son wis 29 woecks
{range 21 3% woeeksh Meither meedicaliv-indoced nor
spontaneons ahortions ocenrred during the study perod
in prrecnand women whose [eluses had imesinal anoma-
fics. Dhulated bowel was observed meall bt 3 feteses, Tn
Jocases where hyperechoe bowel 1opether with' dilaged.
bowel or ascites was observed. OF was confirmed alter
brth A total af 4,30 015 % rhabics with prenatal deagnosis
el aniniestinalanomaly bad OF confirmed after birth. In
Tahle 3 the prenasal VS patlerns; cither isolited or as
sociated,are correbited wath the fncideace of CF. Hy-
perechoie howel i sonpunetion with dilaed rH'ﬂh'l:“l Wik
assueiated with higher specificity, for CF2 33 cases
LR e T Y PR h\'pt:rc-:‘ll:m. Pl andd .m.m.h"'l 4
fetuses {T5%), Eiohit of the 200027%00) prenatally detected
cascs were scanmed before 34 woeks: the desedline ingh-
coted der pregrancy ermnaEen m aly,

Discussion

The incidence of NI due fo meconom abnormiabitics in
necmates with OF s 13% [17]. Therefore, no studics on
the meidence of CF mecach type of NI have been
preblished.

M 1% Lvgmcatbly repeted 25 @ manifestation of CF. In
o series-UF was present in 100100 CIRIS ) neonates wilh
M3 of them (0% had angemstal dizpnesis ofan in-
festimied disorder, Al 3 Tetuses shovweed dilated howel: 2 of
them also had hyperechow boael, dseiies, and caleitfi-
cations, In no ase was preratal sereening for CF pro-
peomed, Cenetic stodics. allow dismnosss ol OF during
prézoney, bl oot afl mustons responsible for the
dizease have been wdentafied a5 wol DReteetion of o OF
madifter locus of MI was performed siodying sibpeirs
[21]); M1 could be deteciod during the 2nd rimester of
gostaiion, wnd el LS dingnosis s sngsested b eather
dilated Bowel aor livperischomre bowel |10 However. these
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Takle 3 Frenatal LIS findings,

gither Ealated or aszociabed Antenatal LS patern

Mo, of patients (n = 30§ Mo of CF cases

wilh ¢ne or mone micstnal (o = 4)
:.hm:-f'm.-jlmm :m-:-l I.‘.nrn.-.'lz:ﬁmn Dilated bowel = 4727 (14%)
willh incidenoe of cyshe librosis 5 =
(CF} - s latexd ) ] 24 l,-l_'1 (A%e)
Plus hyperechoie bowel and aseites I LT 100
Pl hyperechoic bowel, ascibes, 2 /2 (100K
amd calefications
Asciles ] I (B0
Izolatexd | ol
Plies hyperechoic howel | 0/l
Pl calofications 1 arl
Calcifications” 3 203 (6%
Isolabed il
Hyperechoic bovwel 4 4 TEY
LS patterns reporied ahove o ﬂiﬁam 1 el

Table

US patterns have a low specificity and have also been
noted in fetuses with TAL V. and MP [6].

Mo studies on the madence of CF in MPS have been
reported. The assedation with CF is known [1a6]. Ad-
diticnally, MPS has been described as ecither & benign
dizscase or a manifestation of Hirschsprung's disease. [n
the presenied series 6/14 (43%) babies with MPS had CF
and none had prenatal diagnosis. Two selaled coases
of prenatal diagnosis of MPS have been published; no
aszociation with CF was observed [13].

In neonatal 1A, CF has an incidence reported be-
tween 5% and 12.2% [14. 19). Roberiz et al. quantified
the magmude (4/38, 11%0) of JA associated with CF in
Atlanta wsing population-based data [13]. Familial oc-
currence was also descnibed by Blanck et al [1], sug-
gesting other genctic factors involved in the expression
of the intestinal obstruction. CF was revealed in 2733
(6%0) neonates with JA m our serwes; X0 of them had
preqatal diagnoesiz of an ntestinal anomaly, One (5%)
was identified as having CF afier birth, but no prenatal
screeming for OCF was proposed. JA iz more commaonly
detected duning the 3rd inmester of gestation; hyper-
cchowe bowel, transient ascites, and propressive bowel
dilatation are the tvpical antenatal US patterns.

The incidence of CF in neonates with MP is repaorted
as between 15% and 40% [3] Prenatal US findings
include ascites, ntra-abdominal cystic masses, dilated
bowel, and calcitfications. The incdence of CF (3% 1o
13.5%) mn prenatally-detected MP is lower than in
newhorns with a diagnosis of MP [2, 13]. Thiz difference
i probably due to the following factors: (1) intra-ab-
dominal caleifications, suggestive in the fetus, could be
asymplomatic in the newhorn and consequently under-
diagnosed:; (21 cabalicatons could be an US pattern of
fetal infection such as Parvovirus B1%, Herpesvirus,
Cytomegalovirug, and Toxoplasmosiz infections; and (3)
the negative correlation betwcen calofications and CF
[2-6, 8. In fact, MP produces calcifications less com-
monly i CF because of the high (80%) deficiency of
pancreatic eneymes [7). The mcidence of CF in owr
neonatal serics of MP owas T0% (1/14); 514 had

antenatal diagnosis of an mtestinal anomaly and in no
case was CF diagnosed aller birth.

Isolated midgut ¥ was noted ooly cccasionally as a
manifestation of CF [11]. Antenatal echographic find-
ings of izolated ¥ show etther upper or mid-abdominal
dilated bowel. Mone of the 9 neonates with 1solated
YV had a diagnosis of CF afler birth, Two (22%) had
anfenatal suspicion of an mmtestinal disorder (Table 2).

Although the prematal diagnosis of NIO 15 difficult
owing  to the changing appearance of the howel
throughout mestation, dilated bowel 1= the most frequent
LIS z1zm of an obsiruclive process. [noa perspective study
Corteville et al. [4], correlating antenatal echographic
findings with postnatal owtcome, reported that hyper-
peristalsis and progressive fetal bowel dilatation were
accurate predictors of small-bowel obstruction with a
sensitivity of 100%. In the same study, 4 of 20 (18.2%)
fetuses wath dilated bowel had CF conflicmed after larth
and 3 of the 4 alse showed hyperechoic hawel. Isolated
hyperechoic bowel was observed in 33 fetuses, only 1 of
whom had CF (3%]).

Recently, Muller et al. [12] reported an incidence of
CF of 3.3 (77209 fetuses) in iselated hyperechoic
howel diagnosed by a fetal screening. In the literature,
hyperechoic bowel in association with dilated bowel is
more prediciive for CF than izolated hyperechoic bowel
(18.2% [4]. v= 3% [4]-3.3% [12]). Our prenatal obser-
vation confirms this higher correlation between CF and
dilated bowel i conjunction with hyperechow bowel:
the presence of ascites can sirengthen the suspicion. In
Fact, the incidence of CF increases from 4% to 100%
if more than one schographic pattern is present; the
highest specificity for CF was seen o the group with
dilated bowel and hypercchoic bowel (373, 1009%), the
lowest in isolated dilated bowel (1724, 4% {Tahle 3).

The sclected prenatal population presents a nsk of
CF 332 tmes (430, 12%) as high as the estimated sk n
the peneral population (172500, 04%), bul lower
comipared with the nsk of CF in the population with
MIC (1980, 24%). which is 600 times as high as the
eatimated nisk! MPS was present in 32% (6/19) of cases
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with CF 1n neonatal series and no case i prematal series.
The discrepancy probably explams the difference in the
incidence of CF hetween the neonatal and prenatal
ETOLE,

Finally, our results point 1o three mam conclusions:
(1) all babies wath intestinal obstruction should be ested
1w confimm or rule oul CF on the basis of a sigmificant
association of NIC and CF (24%0 (2) prenatal screen-
ing for CF is probably performed too infrequently in
fetuzes with echographie sizns of intestinal disorders
(dilanted bowel, asciles, hyperechoie bowel, and caloifi-
cation as either an isolated or associated patternlk; and
(2} prenatal and necnatal screening for CF in these
selected  growps shouwld be recommended 1o improve
prenatal counselling and early medical trestment.
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