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Meconium lleus

Case Presentation- HPI

AR XX o eld xx male Was tiransierred
ferm Lutheran Medicall Center With
diagnosis; ef Intestinal elhstrtiction, poessible
Jejuenal atresia tor Kings County: IHespital

CC: ahdominaill distension), vemiuingl and
fialltre: 1o pass; MEecORIUMm

Eamily  Hx: maternal and patermal;, Nabve
Amerncan Indians withr cystic filbresis trait
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Meconium lleus

Case Presentation

\itals:

a lemperature: 99

= HR: 176

= BP: 76/40

= Resp: 57

s Pulse Oximetry: 29%
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Meconium lleus

Case Presentation-CBC

WBC 3.76
=gl 1458
Het 45.5
Platelets 2418
Neut 7%
Bands 13%
Lymph 71%
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Meconium lleus

Case Presentation-Chemistry

Na 135

K 3.8

Cl 107

CO, 14

BUIN' 8

Cr 0.8
Glucose 354
Calcium: 7.9
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Meconium lleus

Case Presentation-ABG

oH 7.31
nCO2 31.9
902 112
SO@2 99.1%
HCO 17,4
BE -9.3
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Meconium lleus

Case Presentation- Abdominall XR

IHIgh InRtestinal
ehstiuction,
POSSIkIe
PRELMAtesISs

anad
Intrapentenial
firee air.

Waorriseme: for
N=0
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Meconium lleus

Case Presentation-Abdominal XR

<
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Meconium lleus

Case Presentation-Barium Enema

iHIgh! intestinal
obstruction

Barum ceula enly,
reached level of
distallsigmeia
colon

Viay  represent
ebstruction due to
plugs or atretic or «
stenotic segment
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Meconium lleus

Case Presentation-
Barium: Enema

iHIgh intestinal
enstruction

Barum: ceularonly,

reached level of
distal’ sigmoid colon

Miay  represent
ebstruction due to
plugs er atretic or
stenotic segment
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Meconium lleus

Case Presentation- OR

Procedure: |aparotemy: With'Iy/sIS of
adnesion;, resection off Segments of
Jejunums and leum; JejJeunesteny, Wit
mucous fistula e et

ElRdings Jejeunal atresia,, Inspissated
MEcenItm: Inrthe distal netm Withiin utere
Volvulus of lletm wWith perferation
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Meconium lleus

Case Presentation

PoStoperauve: diagnoesis

a Jejeunall atresia and mecenitum: leus With
Voelvulusiandl perferatien

s Etielogy: cystic filbresis

Intra-eperative cultures:
x E.Coli, heavy: growth




www.downstatesurgery.org

Meconium lleus

Case Presentation- Pest ep Course

Course complicated: 1y,
s enterecoeceus fecalis; sepsis
= Blieviac catheter Sepsis

Appropriate: antiniotic therapy. instituted

Nutritienal stppoert: PN
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Meconium lleus

Case Presentation — Pest op Course

Bloed" Culture v/12/06: negative

Clinical status; Impreved; pt Is pre-op: to
[estore lowel continuiity
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Meconium lleus

Meconiumi lleus in Cystic FIrosis

Valeny: Dronsky: VD
Kings County Hospital Center
Department ofi Surgery.
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Meconium lleus

Cystic Fibrosis

Habitus
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Meconium lleus

Cystic EIvresis - Intreatiction

Inhenrted Mmonegenic diserder presenting
as a multisystem: disease.

ypically presents in: childheod
n only 7%, ofi CE patients diagnesed: as adults

Mest commonlife lImiting recessive trait
amoeng Whites
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Meconium lleus

CF-Introduction

Term ceined 1938- “cystic filbresis
Off tie: pancreas”

Symptems eff classical CE:

Meconium lleus - obstruction: of
powel In newnernr 20%

Chrenic lingl Infections anad

Infammation 90%:) o patients

Pancreatc insutficiency: 85% 6f
patients

Increased electrolyie: levelfin sweat
Diaketes Mellitus
LIVer cirrhesis

CBAVD-congenitali bilateral aplasia of
the vas deferens in 95%, ofi males
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Meconium lleus

Cystic EIRKeSIS - PregnoesIs

PregnoesIs Inproving
s >38% ofi CE patients; are older thanr 18
n 159% off CE patients’ are older than; 30

Median stvival
s Males: 32 years
s Females: 29 years
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Meconium lleus

CE-Primary Calises of Deati

80 - 78.8

60 -

6.9

1.6 0.7

| I
I I I 1

Cardio- Transplant Liver Suicide Unreported
respiratory Complication Disease Causes/Other

Patient Registry 1999 Annual Data Report. Bethesda, Md: Cystic Fibrosis Foundation; 2000.
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Meconium lleus

Genetics of CF

Autesomal recessive
Gene: located on chremoseme: 7

Prevalence- vames with: ethnic ergin

m 1 /n 3000 lve hirths In Caucasians In Nerth Amerca
and Northern Elrepe

m 1 /n 17,000 live births of African Americans
m 1 1n 90,000 live Births A Hawalian Asians

Cystic Fibrosis Foundation. Facts about Cystic Filbresis. 2003 May
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Chance off Beingl a CE Canrier by,
Ethnic Background

Ethnic Affected Carrier rate: | 21t €0
etect

group chila mutation

EUrOp. 1/3000 1/29 80%
Caue

Ashi. Jewish [ 1/3000 1/29 O7%

IHISpanic 1/9200 1/46 57%
Am

African Am | 1/15,000 1/65 69%

Asian Am No data 1/90 Unknoewn
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Meconium lleus

Carrier'Mom CarrierDad

Sperm

Baby with'CF Normal carrier:  Normal carrier  Normal non-carrier
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Meconium lleus

Genetics of CF

Viest: common mutation
m Occurs In 70% of CE chromosomes

x 3 Base pallr deletion leading te: alsence; of
phenylalaninerat poesition S06f AkE: - off the CE
Transmembrane conductance Regulater-CETR

Large numieer =1000 of relatively
URcemmoen mutations —2%
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Meconium lleus

Genetics of CF

Nativer Americans, nave: thersecond nighest Incidence
rates of cystic filbrosis

One n 10,500 Natve Americans: nas Cystic finresis
Compared with eine ini 3,200/ \Whites

The adelta-E508 mutation has net Peen found In any.
Americant Indian cystic fildresis patient.

ACCOrding| to the: American Society of FHuman Genetics;
gEenetic tests can detect abeut 94 percent ofi these
mutatiens found In Amercan Indians

Recent surveys conducted oni specific Amercan lndian
populations found even higher Incidences: ene ink 3,970
N the Pueble Indian; peeple and ene: in; 1,580 among the
Zuni lindians;

Cystic Eibrosis Foundation. Facts aboeut Cystic Filbresis. 2003 May
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Genetics of CF

Meconium lleus

The CETR protein- Cystic fibrosis Transmembrane
conductance Regulator

= Single polypeptide chain, 1480 aminoe acids

= Cyclic AMP regulated chleride channel

a  Regulator off other ion channels

= Found in the plasma membrane of nermal epithelial cells
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CE Genetics

Meconium lleus

Mutatiens Inr CATA- Cystic Fibresis Transmembiane
conductance Regulator, lecated on chremoseme 7p3i.2

CETR Is a chleride 1on transporter that binds ATP and
nydroelyzes, It fier energy. te transpoert Cl-
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Meconium lleus

CF-Mutation of CFTR

Functional in apical 1. Does not reach 2. Does not function
plasma membrans apical plasma normally at apical
membrana plasma membrane

Pl

EIW
a0 | &
<D |

Mormal cell Cystic fibrosis call
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Meconium lleus
CE-Rathephysiolegy - Prmany
defect
PDecreasedl chlorde1on expeort

s Alasence: off CANVR-dependent kinase ana PKEC-
regulated chilerde transport

» |ncreased sodium Ion absorbhance

= Insuificient hydration: of epithelial suifaces:
IUNG@S, pancreas, sweat glands, etc; sticky
mUcus on epithelilms that can't be cleared by,
cllia

s Bacteria suchias S. aureus ane Psenaonnionas
aerginosa colenize the lungs




Meconium lleus

Normall airwvay.
epithelia

CE altereal ainway/
epithelia

LSS

CFTH
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Meconium lleus

CE-Vicieus Cycle: Opstrction,
Infection, and Inflammation
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Meconium lleus

Multiorgan System Manifestations of CF

Rhinosinusitis / * Lung abscess

Nasal polyposis * Chronic bronchitis
* Bronchiectasis

* Honeycomb lung

«Secondary biliary cirrhosis
* 5% have liver dysfuction as
bile ducts obstr

\ * hemoptysis
Malabsorption

e pneumothorax

Cor pulmonale

\ » 65% obstruction

Meconium ileus in
newborns blocks digestive
enzymes — may
Obstructed vas cause diabetes
Deferens- 95% male *Chronic pancreatitis
sterility.
Cervical plugs may effect o Ped oat

female fertility / electrolytes

Rectal prolapse
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Meconium lleus

CF-Manifestations

Common: presentations

= Meconium: lleus

x Fallure tor thnve

x Chrenic ceugh

s Recurrent pulmenany infiltrates
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Meconium lleus

CF-Manifestations

Respirateny tract

s Chronic sinusItis
Nasall elstruction
RhlnRerhea
Nasal pelyps in 25%; often requires surgery

s Clhirenic cough
Persistent
VIscous, purulent, green sputum
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Meconium lleus

CF-Manifestations

Respirateny tract

x LUng fitnction

Small anvay: disease Is first functionalliting
abRermality;

Progresses to reversiple as well as irreversinle
chianges n FEVL

Chest x-ray may: shew: hyperiniiation, mMuUcus
Impaction, kronchiall culfing, BreNchIectasis
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Meconium lleus

CF-Manifestations

Respirateny tiract

x Complicatiens

PREUMOGLRGKEAX
—10% of CE patients

IHEMOPLYSIS
Digital’ clubking
Cor pulmonale
Respiratory. failure
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Meconium lleus

CF-Manifestations

Geniteurnany.

a [ate onset pulkenty,
Duerte chrenic ling disease and! inadeguate nutrtion

a >9500 off male’ patients with) CE have azospermia due
to obliteration off the' vas deferens

n 20% of female’ patients with' CE arerinfiertie

x nevertheless =90%, o completed pregnancies
preduce vianle infiants
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Meconium lleus

CF-Manifestations

Gastromntestinal

s EXGCcHne pancreatic Insutficiency.
EeUnd n=90%:; ofi CE patients
Protein and fiat' malabserption
Erequent bulky, foul-smelling steels
Vitamin A, D5 E, K malansenptien
Spaling of pancreatic eta cells

s Beta cell function decreases with age

s Increased! incidence oft Gl malignancy.
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CE-Diagnesis

Meconium lleus

Hx. Family CF

Genetic testing
Meconium ileus

IRT test for trypsinogen
Sweat chloride

Hx. Resp infection

Hx. Pancreatic insufficiency
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Meconium lleus

CE-Diagnesis

Criteria

x One ofi the'fellowing
Presence of typical clinical features
History: off CE In a sibling
PosItivVe newnern Sereening test

a Plus'laberatery evidence fior CETR dysfunction

TWworelevated sweat chleride conceniratiens, onl two: separate
days

|dentification off twe) CE mutations

Abnoermal nasal potential difference measurement
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Meconium lleus

Sweat Test

e sweat test measures the level of chloride in the sweat using a smaill
electric current.

Pilocarpine increases sweating+ Mild electric current.

TThe sweat Is collected on a gauze for 30 minutes, then weighed in a
welghing jar

Chloride =60 mEqg/L- Cystic Fibrosis
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Surgical considerations in CkE

Jejunolleal atresia
Meconpium 1leus
Itussusception
Elloresing| colenoepatiy,

Inguinal Rernias
Bronchiectasis
PRelmothorax

Hepatebilian and pancreatic disease
Rectal prelapse

M.M. Olsen, M.W.L. Gauderer, M.K. Girz and R.J. Izant Jr., Surgery ini patients with cystic fibresis, J
Pedlatr Surg 22 (1987), pp. 613—618
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Meconium lleus

Meconium lleus

MIFIS a unigue ferm eff congenitaliintestinal
ERStructen IN"WhAICH the MecenIum; ol the fietus
forms coRcretions: In the distal rleum that
completely’ occlude the howel lumen

MIFIS e first clinicall manifestatieon off CE
Only: 6% 16 20% shoew! the: elhstructive: syndreme
MIFIS considered pathegnemenic for Ck

Altheugh MIFmay: eceur Withl pancreatic aplasia
and total colonic aganglienesis

M.D. Stringer, R.J. Brereton, D.P. Drake, E.M. Kiely, M. Agrwalland/ P.D.E. Mouriguand ez a/.,
Meconium ileus due to extensive intestinall aganglionesis, J Pediatr Surg 23 (1994), pp. 501-503.
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Meconium lleus

Meconium lleus

-[he meceniumtis; extremely: viscid, leading teran
iIntraluminal ehturater-type epstruction of the
terminalfieum.

-50% neonatesypresent With' a simjple
Uncemplicated ehtlration: ehstrlction.

- The remaining S0%) present with cemplications

«M. Caresky, J.L. Grosfeld, T.R. Weber and M.A. Malangeni, Giant cystic meconium peritonitis

(GCMP): improved management based on clinicall and! lalboratory ebservations, J Pedlatr Surg 17
(1982), pp. 482—4809.
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Meconium lleus

Meconium lleus- Uncomplicated

Terminal lletm s filled with
firm concretions

Bowel 1 this area 1s smalltin
diameter and molded around
the inspissated Iumps of
meconium

Broximally,, the ileum; hecomes
dilated and filled With thick
sticky: meconium with' gas and
fltid feound within the small

powel above this area.

J.ML. Caresky, J.L. Grosfeld), T.-R. Weber and M.A. Malangoni, Giant cystic meconium pertonitis
(GCMP): improved management based on clinicall and! lalboratory ebservations, J Pedlatr Surg 17
(1982), pp. 482-4809.
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Meconium lleus

Vieconitim: Piug
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Meconiumi lleus- Complications

\elvulus
Gangrene
Atresia
Perferation

GCNP= Giant: Cystic
Meconium Pertonitis

M.M. Olsen, M.W.L. Gauderer, M.K. Girz and R.J. Izant Jr., Surgery ini patients with cystic fibresis, J
Pedlatr Surg 22 (1987), pp. 613—618




www.downstatesurgery.org

Meconium lleus

Meconium lleus
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Meconium lleus

Meconium lleus-Presentation

Meconium lleus andi peritenitisi may be detected on
prenatal ultraseund in: upter 19%

Mere commonly, presented In the neonatall pered With:
-alhdeminalldistension
-pilious vemiting
-fallure te pass meconium

R.B. Goldstein, R.A. Filly and P.W. Callen, Sonegraphic diagnoesis ofi meconium ileus in utero, J.
Ultrasounad Med 6 (1987), p. 663
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Albdominal
fadiegrapis In
Simple: Mi

Pilated small
powell often
wWitheut ai=fiuid

levels

Viscosity of the
MECONIUMI AOES
not alleww: anr air
INtEriace wWith
the fiurd:

E.B.D. Neuhauser, Reentgen changes associated with pancreatic insufficiency in early life, Fadiology
46 (1946), pp. 319-328.
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Meconium lleus

Aldominal Radiegrapis i Simple: Mecenitm
lleus

Seap:-hukhle appearance:
Neuhausers sign as a
result eifmeconium

miXing withr swallewed
air.

IHIghly stigeestiver but not
pathegnemonic off CE

E.B.D. Neuhauser, Reentgen changes associated with pancreatic insufficiency in early’ life, Fadiology
46 (1946), pp. 319-328.
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Abdominal XR

Meconium lleus

IHIgh InRtestinal
ehstiuction,
POSSIkIe
PRELMAtesISs

anad
Intrapentenial
firee air.

Waorriseme: for
N=0
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Meconium lleus

BariumrEREna:

1. shews an unused
colon; microcelon
2.Inspissated
meconium pellets

Within the: terminal
lleum

3.locates the cecal
POsItien Indicating
WhHEther malrotation|Is
present
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Meconium lleus

Eindings: in Complicated: Vi

Perteneal calcifications
Vass efifect

Alr-fHluid levels; related to
atresia

E.B.D. Neuhauser, Reentgen changes associated with pancreatic insufficiency in early’ life, Fadiology
46 (1946), pp. 319-328.
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CE-Pathnoelogy.
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Meconium lleus

Treatment of Ml

A hypertenic enema-Gastrografin was, introduced
oy Neblett in 1956

HyPErtenic enema Washout IS new: the
Procedure: off cheice for simple Vil

Gastrograiin 25%:-50% dilttieniis infused inte
the rectum| under fluerescepic control

Passage: off meconium: pellets follewed: by
semiliguid meconiun GECUKS GVEer the next 24 1o
48 hours

H.R. Noblett, Treatment ofi uncomplicated meconium; ileus by Gastrografin enema: a preliminary
report, J Peadiatr Surg 4 (1969), pp. 190-197.
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Meconium lleus

Treatment of M
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Meconium lleus

Treatment of Ml

On eceasion), a repeat nYpertenic enema-
Gastrografln may;: e required.

After 2 failed attempts at nenoperative:
hyperosmolar Washout, operative IntenVention: s
Indicated

Complications:
-pewWell perforation
-ypotension
-NEcrotizing enterecolitis

F.J. Rescorla, J.L. Grosfeld, K\W. West and D.W. Vane, Changing| patterns off treatment and! survival in
neonates with meconium ileus, Archi Surg 124 (1989), pp. 837—840.
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Operative Intervention

Enterotemy ana
Intraeperative saline
igaien Initally fier
mechanicall separation of
e pellets from the
pewelwall'and
evacuation: of the
mecenium

PUrse-string suture s
placed in the
antimesenteric wall of
the bowel and a red
rubber catheter Is
Inserted throtigh a small
IACISIoN Within the
purse-string

Meconium lleus

F.J. Rescorla and J.L.. Gresfeld, Contemporary management off meconium ileus, World J Surg 17
(1993), pp- 318—-325
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Meconium lleus

Operative Intervention

Gentie instillationr i diluited
YPEtonIc enema Gastrogralin
Inter the' proximal bewel anad
terminalilieum te aveid ewel
PErferation.

Meconiumiis remeved through
the enterotomy, and the
pelletss either are remeved or
filushed distally’ 1nto the colon.

At the conclusion of the
preceadure the enterotemy:Is
closed.

F.J. Rescorla and J.L.. Gresfeld, Contemporary management off meconium ileus, World J Surg 17
(1993), pp- 318—325
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Meconium lleus

Operative: Intervention

IHVYPErtenIc enemea - Gastroegrafiniis
contraindicated in complicated Wik, which: always
managed operauvely:

I3 CaSEes o atresia WitheUt compromised hewel
precedure of cheice IS resection of the dilated
atreticisegment; adistalfirrgation;, ana: primany.
ANastomesIS

J.L. Gresfeld, T.V.N. Ballantine and R. Sheemaker, Operative management of intestinal atresia and
stenosis based on pathelegic findings, J Peadjatr Surg 14 (1979), pp. 368=375
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Meconium lleus

Operative: Intervention

I cases of perfieration, velvulusk er GCNP-Giant
Cy/stic Meconium: Peritenitis

s RESection and temporany/ enterostemy. are preferred

F.J. Rescorla and J.L.. Gresfeld, Contemporary management off meconium ileus, World J Surg 17
(1993), pp. 318-—325.
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Meconium lleus

The operative mortality/survival rate

The moertality: rate fer Mifanadl pertenitis Was
appreximately: 55% In the 1960s and’ 1970s

The survival rate for patients with simple Mt is
08%

Complicatea MiFis 89%

A multidiseiplinany approachite the management
eff the eperative patient with CE including
respiratory care, nuiritien; SUpport, and
pancreatic enzyme: therapy. allews for a low,
Operative moeidity and moertality

D.A. Caniano and B.L. Beaver, Meconium ileus: a fifteen year experience in forty-twoe neenates,
Surgery 102 (1987), pp. 699—703.
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Meconium lleus

SUmmany.

CE Isiani inhented, monegenic diserder;
Presenting asra multisystem: diSease

Patlophysiolegy: Is related ter annoimal 165
iransporiation across epitiaelia

Respirateny, Gl and GU maniiestations

Freatment Is currently: preventative and
Suppoertive
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Question#£l.

Abdominall XR In newnorn reveals “double-
pUBRIE™ siIgn, WhICH off the fellewing
CONAItIoNS It can PEe Seen?

A-Vecorium fleus
B-Duodenal atresia

C-Normal newhorm nght atter delivery
D-Valretation: of the midgui
E-Annuiar pancreas

Answer:B,C,DjE




www.downstatesurgery.org

Question#2

A newher develop pregressive abdominal
distentien and bilious; vomiting. Abdominal XR
reveals distended hoewel leops of Vanying size
Withr aliEfltidslevelsrandseap; stds™ appearamnce
I the nght lewer guadrant. Which of the
iellewing’ procedures sheuld e perfornmead next?

A-Gastrograiin enema

B=Gastroegrafin Upper Gl radiogiapiy,
C-Swealt chloride test
[D=Paracentesis
E-Laparotomy.
ARSWErEA
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Question#3

Wihichi of the fellowingl is/are Vieconium
lletis complications?

A-Volvulus

B-Gangrenge

C-Atresia

D-Perioration

E-GCIVIP
Answer:A,B,C,D,E




www.downstatesurgery.org

Question#4

Wiat percentage of patients With Meconitm
lleus shew the ohstructive syndrome

A=95-100%
B=50-60%
C-6-20%
D=12-35%
E-35-65%
AnRsSwer:C




