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The asaech;it1en. •-f exc�sslve a11eW1.ts •f amnletlo flui._ 

a•n ebstructlve les1ens •f the gastrelntestlnal tract haa 

bee• recegaized fer several year.a. Numereus theer1es have bee• 
' 

adva•ced t• explain this asseclati••• Curreatly, research 

1s previdiag new cencepts as embryeleg1c causea begin te 

be appare•t and as the dyn■1c rele ef amaiet1c flu1i in 

fetal develepme•t is explered. 

This paper censists ef twe sect1ens. The flrat del1•eates 

s•■e •f the physieleglc aspects •f fermat1•• a•d c1rculat1•• 

•f a-1•t1c fluli. Ia this sectl••, pessible et1eleg1c

■echa•1sms f•r pelyhydrama1ea are als• d1scusse._.

The secend sect1en clee.ls wl th feur ane■alles •f the upper 

gastreintest1n�l tract which have bee• assec1ated with 

pelyhy4rad1••• The asseciati•n •f these aaemalles with 

pelyhyira-1•• has bee• ene •f the argu■e•t• 1n faver •f 

the fetal deglutit1en theery ef amn1etic fluid remeval, 

whloh 1s discussed 1n the paper. 

The purpeae •f the paper 1s twefeld. First, 1t·a1scusses 

several causes ef upper small bewel ebstruct1•n 1n the 

nee•ate wlth a view teward better u•derstand1ng •f these 

lea1•n• threugh lolewledge •f their e■bry•g�•ea1s. Seceaily, 

it discusses the pessible relat1•nih1p •f these ane■alles t• 

pelyhydra-1•s alld suggests that th1s rel:;;i.t1eash1p be cen.

s1deretl early 1n babies •f pelyhyira-ietlc ■ethers. If 

such ue■al1ea are c•ns1dered 1n this greup ef childre•, ■ere 

pre■pt d1agaes1s and ■ere effective treatmeat •f the les1••s 

will result, with a di■1aut1•• •f ■•rb1i16y and merta11ty 



PART I - AMNIOTIC FLUID 

Tw• seurces - rer amn1et1c fluid have been prepesed ~ 

embryenic membranes and the fetus - and all theeries as 

t• 1ts origin are oenstruoted around these ,We seurces. 

2 

Evidence that the membranes are a seuree •f fluid is 

that the fluid is present early in pregnancy when fetal 

tissues are net funct1en1ng. In early pregnancy, alse, 

the fluid is quite similar te maternal plasma and may evea 

be a dialysate •f pl~sma at that time. Later in pregnancy 
\ 

the cempesition •f the fluid changes. It is n• lenger a 

simple ultrafiltrate of plasma, but bec•mes a fluid •f 

specific electrelyte and esmetio oempes1tion. This ehange 

■ight be explained en the basis of a selectiYe seoretery 

action ef the amnien. The amn1•n dees net hQVe a particul

arly rich bleed supply except in the area everlylng the 

placenta_, and 1 t 1s doubtful if large ameunts of fluid 

could be secreted except by this area. Hydramn1•s 1s eften 

assec1ated with ch•rien1c hemang1emata, in which case oher

ienic bleod supply 1s increased. This asseo1at1•n lends 

suppert t• the theery •f amn1en1c secret1•n• 

The skin and skin appendages, resp1ratery tract, and 

urinary system •f the fetus have been pestulated as seuroes 

•f fluid. The eldest theery 1s that •f H1ppeorates, wh• 

speculated that the fluid was fetal urine. It 1s knewn that 

fetal k1d,neys de function_!!! utere, and urine has been feund 

earlier than the fourteenth week ~f gestation in the fetal 



bladder. Fetal renal agenes1s 1s eften asseo1ated with 

el1gehydramnies. 

J 

The fetal respiratery tract may alse be a seuroe ef 

fluid, altheugh the alveel1 are oellapsed in utere and have 

a rather peer bleed supply. Cannulat1en ef the trachea and 

the fetal pharynx has yielded considerable ameunts ef fluid, 

s• the larger resp1ratery passages may contribute te the 

fluid. Paradexically, ether recent evidence indicates that 

fluid may actually be .abserbed by tracheal epithelium,, se 

mere than ene mechanism may be eperant . 

Buocal and saliv:.ry glands are being reconsidered as 

pess1ble seuroes, Fetal skin and mammary glandawwere enoe 

thought te be petent1al seuroes, but this theery has been 

disregarded. 

Recent perfus1en studies ef human umbilical eerd have 

shewn a briak exchange •f water and electrelytes aoress the 

walls ef the cerd, and this may contribute seme elements 

te the fluide 

Remeval ef the amn1etio fluid is anether preblem, and 

again fetal and maternal mechanisms have been preposed. 

The amnien itself may have abserpt1ve preperties er may 

permit transudat1on •f fluid dewn esmetio gradients int• the 

maternal c1rculat1en. Fluid dees disappear fellew1ng intra~ 

uterine fetal death, and the fetus could net aoc~unt fer 

such remeval. This ebservat1en suggests that the membranes 

are net impermeable te fluid and may play a r•le 1n its 

phys1eleg1o remeval• 



Fetal remeval •f the fluid is a mere widely accepted 

theery, but the r•ute cf removal is in deubt. HarYey in 

1651 prepesed that fetal swallewing remeved much •f the 
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fluid, and recent studies20 substantiate this. It is 

estimated that the term fetus swallews 450 t• 500 m1lli~ 

liters ef fluid per day. Radie-epaque material intreduced 

1nt• the amni•t1c cavity has been viewed in the fetal 

alimentary tract. Analysis •f mec•nium s:bews lanug• hair, 

epithelial cells, and. ether c•nstituents •f amnietic fluid. 

Swallewed fluid apparently enters the fetal circulati•n and 

1s prebably transp•rted t• the maternal c1rculat1en via the 

umbilical vein and the placenta. Plentl and Gray19 state that 

•f the fluid swall•wed, abeut 40 milliliters are excreted 

by the fetal kidneys and 435 millil1ters enter the maternal 

circulatien. 

Fetal skin may have a min•r absorptive r•le, especially 

early in pregnancy when it 1s represented by primitive 

ectederm rather than well-develeped skin with vern1x oase•sa. 

Fetal respiratery epithelium may als• play an abs•rptive 

r•le, as menti•ned ab•ve, especially during the last half 

ef pregnancy. 

The def1n1t1en ef pelyhydramn1es 1s quite variable, 

but a generally accepted rule seems t• be a quantity ef 

amn1•t1c fluid 1n excess ef 2000 milliliters. This dis~ 

cuasi•n will deal largely with fetal oempl1cat1ons of the 

c•nditiom, but a number ef m~ternal facters are alse asa

eo1ated, the m•st netable ef wh1eh are diabetes, preeclampsia, 

card1•v~scular disease, anemia, and ebesity. 
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Many fetal an•mal1es are ass•c1ated with pelyhydramn1••• 

The •ne mest frequently mentiened is anenoephaly. Th1s fact 

supp•rts the fetal deglutit1en theery of fluid remeval, 

since the anencephal1c menster may net have a well-develeped 

swallewing "center• ~d oannet fercefully prepel fluid int• 

the gut. Structural deferm1t1es •f the •r•pharynx may add 

t• the failure to swallew effectively. Apparently, v1ger

eus swallewing is necessary te ensure adequate removal •f 

the amn1et1o fluid. 

The asseciat1on •f ebstruoting les1•ns •f the upper 

gastre-1ntestinal tract with p•lyhydramni•s supperts the 

deglut1t1•n the•ry. In Lleyd and Clatwerthy 1alJ series •f 

220 1nfants with c•ngenital intestinal •bstruct1•n1 JO had 

p•lyhydramn1•t1c m•thers. Of 53 cases •f es•phageal atres1a, 

13 per cent were assec1ated with pelyhydramnies; •f 49 

cases •f •bstructien •f the small b•wel pr•x1mal to the first 

15 centimeters •f jejunum, 47 per cent were ass•c1ated with 

P•lyhydramn1•s• Nene •f 118 cases •f distal small b•wel and 

c•l•n atresia and stenes1s was ass•ciated with pelyhydramni•s. 

The lewer pr•p•rti•n •f infants with esephageal atres1a t• 

be ass•c1ated with excess amni•t1c fluid may be explained by 

the presence •fa c•mmunioati•n between the esephagus and 

distal alimentary canal as is pr•v1ded by the trachea, s1noe 

a large number •f such infants have a oenc•mitant trache•

es•phageal fistula. 

Lleyd and Clatwerthy13 als• describe a group •f 76 

hydramn1etio methers who were delivered •f JJ infants with 
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c•ngen1tal anemalies including mengelisa, stillbirth, 

nucbal cerd, disturbances of the central nerYeus system, 

and intestinal ebstruct1en. Feur ef the infants h~d 

intestinal ebstructi•n• oens1sting ef esephageal atresia ., 

duedenal atres1a, annular pancreas, and jejunal atresia. 

This greup •f 33 infants all had seme underlying abnermal1ty 

which interfered with fetal deglutitien. 

Additional intestinal anomalies asseciated with poly

hydramn1es reperted by Meya, et. a1.18 (eg. jejuna! bands 

and e•mm•n mesentery) were asaec1ated with yolvulus. These 

authera als• prepese the fetal deglutit1en theery, but cautien 

against assigning a cemplex preblem a simple cause and effect 

relatienship. They emphasize the occurrence of hydramnios 

in mothers with nermal babies as well as the incidence of 

hydramnios in inf~ts with other anomalies. 

Plentl and Gray19 , en the basis •f radieisetopio studies, 

prepese a dynamic theory fer the fGrmation •f pelyhydramnies, 

with a disturbance in fluid equilibrium between mether, 

fetus, and amnietic fluid. Nermally, water circulates fr•m 

mother to fetus to amniotic fluid and back te the mether, 

so that the fluid is not a stagnant poel. Under oend1tions 

of pelyhydramn1es, there is a disturbance in th1s excnange 

equ111briua with impairment •f maternal - fetal water exchange 

and creation ef an additional pathway between mother and 

amniotic fluid. Wh1le the tetal amount •f water entering and 

leaving amniotic fluid remains constant, the transfer 1s •f 

such magnitude 1n the pelyhydramnietic cendit1on (abeut 500 
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milliliters each heur) that undetectably small differences 

in exchange r .ate& ceuld lead te the accumulatien •f fluid 

ever an extended peried •f time, resulting in p•lyhydramnies. 

These auth@rs sugges~a further pess1ble mechanism ef 

the fermat1on of excessive amn1et1c fluid, that •f placental 

failure. Excessive fluid 1s eften assec1ated with maternal 

diseases which are marked by abnermal placental function, 

such as diabetes, texemia, and Rh 1ncempat1bil1ty. Placental 

weight 1s greater than normal in cases ef p•lyhydramn1es 1 

suggesting increased surface area and excessive fluid trans

udat1on as a pessible additional mechani•••6 

In summary, the amn1etic fluid is in a oent1nual flux 

w1th an equilibrium ef water exchange between mether, fetus, 

and fluid. Water and ether cempenents are exchanged at 

different rates. The rates ef exch~ge vary througheut 

pregnancy, but are at all times dependent upen a balance 

between input and eutflew. If input is greater than the 

amount which can be remeved, polyhydramnies results. Mechan

isms ef formation and remeval •f fluid are multiple. It 

seem&, hewever, that emphasis must be placed upen the dynamic 

equilibrium of the fluid. Pelyhydramn1es arises when the 

equilibrium 1s disturbed at any pe1nt, and even a small 

disturbance might accGunt fer marked increases 1n fluid 

velume ever a per1•d ef time. Prepenents ef the fetal 

deglut1t1on theery of amn1et1c fluid remeval present the mest 

eenv1nc1ng arguments fer interference with the equilibrium 

by a single fetal fact•r, although this is certainly net the 

sele mechanism fer the production ef polyhydramnies. 
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PART II - CONGENITAL ANOMALIES 

The fellew1ng d1scuss1•n deals with feur anemal1es 

wh1ch have been asseclated with pelyhydramnies. 

Duedenal stenes1s and atres1a 

D1st1nct1en between atresia and stenesis 1s made •n the 

basis •f the degree •f ebstructien present. Atresia refers t• 

cemplete absence •fa lumen while stenesis is a narrewing •f 

the gut with at least minimal luminal patency. Duedenal 

lesiens •f this sert are etielogically different fr•m similar 

lesiens ef the jejunum and ileum, and are discussed separately. 

Duedenal ebstruction has been well reviewed by Beyden, 

et. al.4 wh• repert en 35 cases •f intrins1c duedenal •bst

ruction enceuntered at the Children's Ortheped1c Hespital in 

Seattle fr•m 1946 t• 1966, in addition te an extensive revie 

•f literature on this subject. 

In 8) per cent •f the cases surveyed, duedenal ebstructi•n 

was asseciated ~1th the maJ•r duodenal papilla, being either 

pr•x1mal, distal, er at the level •f the papilla. In the 

remainder •f cases, the third p•rtion of the duodenum was 

ebstructed. 

Serial studies •f sectioned human embryes shew that a 

"s•lid stage" 17 exists in the development •f the du•denum 

between the thirtieth and fiftieth g~statienal days, when 

the gut lumen in the regi•n ef the duedenum is tetally er 

partially filled by preliferatiag epithelial cells and the 

surreund1ng mesenchymal walls remain narrew. The central 

"cere• •f epithelial cells is pregress1vely leesened as 

vacuelei. appear between the "cere" and the definitive 
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epithelial wall •f the gut. These vacueles cealesce t0 

form twe parallel channels, into each of which epen the 

bile duct and accessery pancreatic duct. A the•ret1cal 

explanat1en. fer ebstructi•n is that delayed cealesoenoe •f 

vacuoles forming twe er1f1ces ef the bile duct takes 

precedence ever vacuolization of adjacent pertions •f the 

plug, creating a "traffic jam"4 contrary t• smeeth develop

ment ef the main cavity. If a segment remains sel1dly 

"epithe11alized" fer a critical peried of time, 1t may be 

reserbed and replaced by developing mesenchymal tissues and 

their derivatives. 

The precess •f plugging ~nd vacuelization involves the 

whole ef the duodenum and ebstruct1en may result frem 

mechanical impediments t• oanal1zat1on 1n a small area, such 

as between the erifiees •f the develep1ng bile duet. 

Stenesis may result either frem delayed vaouel1zat1en er 

fr•m the cent1nued bleckage ~r ene of the main parallel 

channels while the •ther becemes ence again cont1nueus with 

the lumen of the gut. 

The paper of Beyden, et. al. is based ~n the study •f 

•nly a few embryes. A larger series •f 89 embryes was 
16 

reviewed by Linn and EBp1nas , wh• found epithelial plugging 

and vacuol1zat1@n in enly 27 cases, less than one-third of 

the total. This finding is net 1ncens1stent with th$Se rep

erted ~b•ve, but indicates that epithelial plugging is 

prebably n•t a constant feature in duodenal development. 

These authers present ne evidence c0ntrad1ctery te that in 

the ether, more recent, paper. 
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Jejunal and 1leal stenos1s and atres1a 

The mest recent and well d•cumented studies •n these 

anemalies have been d•ne by Leuw14 , 15. H1s experiments with 

fetal puppies seem t• previde an adequate oause and effect 

relationship t• explain these o~nditiens. He lists the 

fellewing feur types ef •cclus1•n: 

1) Sten•s1s 
2) Type 1 atres1a - membraneus ecclusion ef the 

gut lumen 
J) Type 2 atresia ~ blind ends ef bewel j•1ned, 

with er w1theut a gap 1n the mesentery 
4) Type 3 atres1a - disc•nnected blind ends •f 

bewel with a gap 1n the mesentery 

The etiel•gy ef lesions ef the jejun•1leum has been 

debated fer many years, and the currently accepted theery, 

that •fan intrauterine insult to the vascular supply ef the 

bewel, has been extant for the past century. Leuw15 reviews 

72 oases ef atres1as ef all segments Gf large and small bewel 

from 1952 te 1967 and cerrelates them wlth •ne ef his earlier 

stud1es14. His principal cencluslens are that at least tw• 

mechanisms may be •perant, i.e. ~rrested intrauterine devel-
~~ 

•pment Cm•re cemm•nly in the ease ef duedenal lesi~ns, as 

disoussed above) and 1nterrupt1en •f bleed supply t• a seg~ 

ment ef bewel late in fetal life. Interruptiens ef bleed 

supply are mast prebably due to accidental facters such as 

hern1atien, velvulus, 1ntussuscept1•n, er kinking •f the bewel. 

Als• included in h1s review is a series of experiments 

demenstrat1ng that infarction •f the fetal b•wel is a majer, 

if net the primary, cause ef jejunal and 1leal ebstructien. 

The study was conducted •n 51 degs at the 45 te 55 day stage 
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of pregnancy. Laparotemy was perfermed and hysteretomy 

expesed a suitable fetus. The fetal abdemen was opened and 

the blood supply t• a loep •f bewel was interrupted by 

ligature. The bewel was then replaced and the incisions 

closed. The pregnancies were allewed to continue, and in JS 

of the animals normal delivery was accomplished. 

The findings in puppies s• treated depended upon the 

length of time which passed between the operatien and birth. 

Puppies born 12 te 14 days later showed anomalies identical 

te those in human infants with intestinal atresia. Evolutien 

of the lesion WRs studied in puppt~s born earlier. Devasc-
1 

ularized bowe~dis1ntegrated rapidly with resorption of necrotic 

tissue until either n• tissue er enly a thin fibrous strand 

remained. Proximal and distal ends ef bewel separated frem 

the avascular segment and closed off ferming blind ends. 

Adhesions appeared, but were soon resorbed unless perferatien 

and meoonium periten1tis ensued. After separation ef the ends, 

the proximal porti0n ~f the gut enlarged while the distal 

segment emptied by peristalsis and grew smaller. The pattern 

was ene eemmenly seen 1n the human infant with such lesiens. 

Incemplete retat1en ef the mldgut 

Understanding ef incemplete r•tatlon ef tile m1dgut 1:-S 

s1mpl1f1ed by ,knewled.ge ef the precesses involved in nermal 

retat1en and the varteus st~ges at which retat1en may be 

arrested. The midgut is def1ned24 as "that part ef the 

primitive gut which extends frem Vater's papilla te apprex-

1mately the middle of the transverse celon." This segment 
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ef the bewel receives 1ts bleed supply frem the superier 

mesenterio artery, and 1t 1a the relationships ef the bewel 

te this artery upen which understanding ef retat1•n 1s based. 

Snyder and Chaff1n22 , 23 give a functional explanation 

•f retat1•n• The twe 1mpertant retat1$nal diY1s1ons •f the 

midgut are the duedenejejtll!lal l••P and the eeoecellc leep. 

Each ef these retates 270• oeunteroleckw1se areund the axis 

ef the superier mesenteric artery. Th1B retatien begins 

between the 5 and 10 m1111m~ter stages •f embryen1c life and 

1s completed at the time ef return •f the intestine t• the 

abdeminal cavity fr•■ the umbilical cerd. The dueden•

jeJunal l••P begins ..eephalad ·'ef~- the·~art~ry,,wh11e the "'Oee•

celic segment begins in a eaudad pesit1••• The duode••• 

jejunal l••P then curves beneath the artery and the ceo•

oel1o segment drapes ever the artery, This arrangement 

acceunta fer the final anatem1c pes1t1ons ef the duedenua 

and celen1 respectively. 

The abeve precess may be arrested er interrupted at 

any time pr1•r te its cempletion. Obstruct1Ye symptems are 

predueed either when the duedenum twists er when a trans

duedenal bana is present. The majerity •f eases in this 

series were arrested in the pes1t1en •f 90• retat1en, with 
;: 

duedenum Qlld jejunum extending te the right side •f the 

artery but net passing under 1t. In suoh a pes1t1en, 

adhesions and bands acr•ss the prex1mal pert1en ef the 

jejunum preduce ebstruot1on • .. The oececel1c leep causes mest 

mischief when 1t 1s in the p•s1t1on ef 180• retat1•• with 
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the cecum in the right upper quadrant. In this case the 

usual per1teneal attachment• •f the cecum are laid dewn as 

b~.nds which cress the du•denum and preduce ebstruct1ve 

syapte■s. 

A cempl1cat1ng facter 1n many cases •f 1ncemplete 

retat1•n is inadequate fixati•n ef the mesentery ef the small 

bewel t• the pester1•r abdeminal wall. If the Jejunal 

segment fails t• retate n•rmally, the mesentery fails t• 

attach fr•m the ligament •f Treitz t• the right lewer quads 

rant. When this eccurs, the enly attachment •f the small 

bewel is a s■all area in the regien sf the erig1n •f the 

sup·erier aesenter1c artery. This an•■aly 1s partly respen ... 

s1ble fer the frequency •f velvulus 1n oases •f incemplete 

retati•n• 

Reversed retatien 1s a much rarer oenditi•n• Hetat1•n 

takes place in a eleckwise d1rectien abeut the superier 

mesenter1c artery and the final result 1s a cecum and right 

c•l•n ebstructed by the everlying superi•r mesenter1c artery, 

everlain as well by the duedenu■ and jejunum. Symptems are 

the2e •f lewer ebstruot1on. Abeut 40 cases •f this anemaly 

have been reperted. 

Annular pancreas 

Develepment •f the pancreas begins in the embry• •f 

J t• 4 millimeters, in which tw• entedermal eutpeoket1ngs 

arise •n eppesite sides •f the primitive feregut 1n the 

reg1en •f the hepat1e d1vert1culum. The ventral pancreas 

ar1sea •n the ventral side •f the gut in the caudal angle 
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between the gut and the hepatic d1vert1culua. It ia 

prebably eriginally a paired ergan. The dersal primerdium 

grews ■ere rapidly and by the sixth week •f gestat1•n has 

beceme an elengated struct&re extending 1nt• the dersal 

mesentery, and 1ts grewth centinues with that •f the dersal 

layer •f the mesenter1al sac. The ventral bud, meanwhile, 

is carried away fr•m the duedenua by the lengthening cemm•n 

bile duot, finally arising directly frem the duct. Unequal 

grewth of the duedenal wall shifts the bile duct dersad, 

bringing the ventral pancreas int• the dersal mesentery. 

The tw• pr1merd1a interleck during the seventh week ef 

develepment. The dersal portien ferms the majerity •f the 

bedy and tail •f the gland while the ventral ene f•rms the 

head and uno1nate precess. 

The pancreatic ductal system is f•rmed by c•ntribut1ens 

fr•m beth the dersal and ventral d1v1s1•ns. Each anlate has 

an axial duct. The d•rsal duct arises directly fr•m the 

du•denal wall, while the ventral duct has a comm•n stem with 

the c•mm•n bile duct. When the tw• pri■•rdla are juxta~ 

pes9d, th~ sherter ventral duct j•1ns the dersal duct, 

f•rm1ng the pancreatic duet (duct •f Wirsung), while the 

prex1mal segment of the dersal duct remains as the access•ry 

duct (duct •f Santer1n1) which empties int• the main duct, 

altbeugh it may retain its duedenal eutlet as we11.2 

Theer1es •f the •r1gin •f annular pancreas have attrib

uted the anemaly t• persistence •f the left ventral bud and 

t• hypertrephy •f the d•rsal pancreas. The mest acceptable 
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theery21,, hewever, is that •f Lecce, wh• pestul.ites that 

the right ventral bud •f the pancreas remains adherent at 

1ts pe1nt •f er1g1n en the du•denua and cent1nues t• grew 

te keep apace with the retatien •f the cemm•n bile duct. 

This theery 1s mest tenable •n examinatien •f the ductal 

system 1n cases •f annular pancreas. In such specimen• it 

er1g1nates in the pert1en ef the ring everlying the left 

anterier pert1on of the duedenua then sweeps behind the 

duedenua, cresses the gut pester1erly frem right te left, 

and empties int• the main pancreatic duct closet• the 

ampulla. 

Hays, et. ai. 9 pe1nt eut that since u:nien ef pancreatic 

anlagen takes place between the 14 a...~d 22 millimeter stages, 

the ring •f t -issue ls virtually cemplete by the eighth week 

•f gestation. At this time the duedeaal luaen is quite 

small, and its further grewth is severe}y curtailea by this 

ring. The situation is ene ef fl.ll!lctienal stenesis •f severe 

degree. This may acceunt for the frequent repert •f asseciated 

"duedenal atresia and stenesis". It ala• speaks against the 

wisd•m •f surgical divisien •f the ring te free a severely 

narrewed duedenum whese functional ab111ty 1s limited at best. 
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PART III - CONCLUSION 

Thia paper has dealt with the pathegeneaia •f feur 

apec1fic les1ens •f the upper small bewel in the newb•rn.• 

Current theeriea prevtde seuna and reasenable explanat1ens 

•f these anemalies with regard te embryegenes1s. A knewe 

ledge •f their develepaent will prev1de the phys1c1an with 

a rat1enal appreach t• their treatment• with resultant 

increased lengevity ef infants s• affected. 

The assec1atien •f pelyhydramn1es with these lesiens 

is still net causally established. Evidence dee& sugg9st, 

hewever, that fetal deglutitien plays a n.J•r rele in 

amn1et1c fluid equil1br1u■• Pelyhydramnies eocurs whea this 

dynamic equilibrium is interrupted, as 1s the case with 

impai~ed deglut1ti•n• Other derangements •f beth maternal 

and fetal facters can cause aooumul~t1•n ef fluid, but 

interference with swallewing 1s indeed ene cause and is 

likely t• be the priaary ■echan1s■ reapensible fer the fer■~ 

atien •f excessive amn1et1c fluid when it is asseolated 

with these anemal1es 9 
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