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21 TRODLCT Gl

Congenital ureteropelvic junction obstruction
caunelnpg nydronephrosis  ia  cousicnly sncoontercd din
inTants snd children anu with proper early diagnosgis
end tregtment the vast uajority of hydronephrotic

xidneys can be successiully repaired.

ne of the fundemental principles of urclogic
surgery hes been thet reliel of obstructicn will
arevent further detericration of rensl Tunction.

hecovery ol soxe rencl Junction occurs after releczse

£

oi obstruction.

is eassay d¢isousses the cubrrology and shygi-

o

clogy of the ureteropsldvic juncticn.

o

Also, it discusees the pathology, dlizgnosis, lndica-—
tions of treatment and tecknigues of surgicgl correc—

tion of congenital obstroction.
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EMBRYOLOGY
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INORMAL DEVELOPMENT OF THE URETEROPELVIC

JUNCTTON

The definitive urinary system resulte from complex
and poorly undergtocd interscticns of emhryonic mesod-—
erm with itself and with endoderm. This develooment
is commonly viewed to repeat phases of develcpment of
lower vertebrates : the pronephros persists in adult
cyclostomes (i.e., lamprey); the mesonephros is the
functional kidney of most ansrmniotes (i.e., fish)
end glthough the mesonephros functions temperarily ,
the metanephros 1s the definitive kidney of most amni-
otes (i.e. , birds and wmamels). These phases are repea—
ted in man : the pronephros is the firset urinary tissue
to appear, next the mesonephros, and finally fthe meta—

nephrog (Malzels, 1986},

Pronephrosg

The pronephros appears in the cervical region of
the 10 somite embryo between the second and sixth somi-
tes (Potter, 1972). It consists of several tubules

formed from mescdermal cells of the intermedimste cell
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mass in the cerwvical region. Glomeruli do ot
develop and the tubules de not open into sn excre-
tory duct. The first formed tubules regress before
ihe more caudally placed last ones are formed, and
the entire pronephros disappeers by the end of the

fourth week (Snell, 1%75).

Mesonephros :

The mesonephros, like the prenephres, consists
of a number of tubules snd is formed from the mesc-—
dermal cells of the intermediaste cell mass in the
thoracic end lumber regions. The medial end of
each tubule enlerges and becomes pear—shaped, and
its wall is invaginstec by a cluster of capillaries
which form s glomerulus. The capillaries are conhec-
ted to & branch of the sorta. The latersl end of each
tubule opens inio a longitudinel collecting cduct called
the mesonephric {or Wolffian) duct. The mesonephric
duct develops as a s0lid rod of cells in the intermed-
itate cell mass., This canslizes end its caudal end
grows to remch the leteral wall of the clomca, which
it perforates, keanwhile each mescmephric tubule un-

dergoes further develcpment » With the formation of
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the glomerulus, the Indented medial end of the

tubule forms the glouerular capsule and the glo-
merulus togetiner are known es the mesonephric
corpuscle, The increase in the length of the

tubule caumges it to become bent and S—shaped, and

the equivalent of the proximal and distal convoluted
tubules and the collecting tubule are formed. A4As

the mesonephric tubules continue to form and grow ,
the mesonephros forms a spindle—-sheped ridge, which
projects into the coelomic cavity on each side of
the midline. Later it becomes an owold hody, which
is suspended from the posteriocr abdominal wall by a
thick mesonephric mesentery., ouring the gecond month,
the mescneparcs reaches its maximum degree of develo-
prment end extends on each side from the region of the
septum transversum down 3o the third lunber aegment.
After functicening for a short period, the tubules
stert to degenerate, and this proceeds in & cranioca—
udal direction. By she beginning of the third month,
the mejority of the mesonepnric tubules and glomeruli
have disappeared, However, a few caudal mesonephric
tubules remein and become gssociated with the genital

system in bvoth sexes (Snell, 1975).
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Wetanephros s

The metanephros, or permanent kidney, develops
from two sources : (1) the ureteric bud from the
mesonephric duct angé {2} the metanepnrogenic cap
from the intermediate cell mass of the lower lum—

ber and sacral regions (Snell, 1975).

Development of the ureterovelvic junction :

After the mesonephric duct reaches and drains
inte the urogenitsl sinua, the ureteral bud appears.
The ureteral bud originates from the mesonephric duct
after 28 deys of development as & diverticulum from
the poateromedial aspect of the mesonephric duct at
the point where the terminus of the duct bends to
enter the cloaca, Potter (1972) has offered the most
cohesive view of the later development of the uretersal
bud. The initigl feur to six dichotomous branchings
of the ampullae contribute tc the renal pelvis. The
metanoephrogenic blastema proliferstes so as to rem—
ain apposed to all of the new ampullae of the new
ureteral bud branches., The initial brancn establi-

shes the inferior and superior poles of the Tuture
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hidney. Erenching nesr the poles of ithe kidney
pcecurs Faster than does oreaching near the midsec—
tion. Because of this =synchrony, by 7 weeks there
are about six zenergtions of ampullse at the poles
of the ¥kidney and conly Tour gererations of empullae ai
the nidésection of the liidney, The zsynchronous bra-—
nching nelps maintein the reniform snape of the
xidney (Hemilbtor and ..ossman, 1975). This pri-
witive network of ureters: but brenches dilastes
end creats the ap.esrcnce of the pelvis and cal-
yoesg, Beceuse the dileftsaticn i not umiform, the
appearance of the pelwvis anc calyces in the newborn
ney be varied, Ruano—Gil et al. (1575) presented a
new view of the esrly develeo...ent of the ureter. They
studied human embryos =nd showed the pstency of the
iureter changes during development. zmetween 37 and 40
~oys of development, <wie lumen of the areter ig rgot
sparent histologically excent psriaps at the midpor—
tion. Intense elongate growtnh of tne ureter may
obliterate the lumen. 4t the end of this time in-

terval, the lumen extends cranielly snd czudally from
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the midportion of the ureter. 4fter 40 daeyas, the
luwmen is again epparent along the entire length

of the ureter. These observations may handily help
understand the genesis of congenital atrictures at
the ureteropelvic or ureterovesical Jjunctions, The
lumen of these sites would become patent last. Fai-
lure to become patent would tcause a atricture,
Thereby, by 8 weeks of development the ureter is =
patent tube without muscle that has elongated pari
passu with ascent of the kidney, After 10 wesks

the epithelium of the ureter becomes two-layered,

and by 14 weeks a transitional epithelium has appe-
ared. By 18 weecks the ureter demonstirates relative
intrinsic narrowings at the ureieropelvic Jjunction ,
pelvic brim, and ureierovesical Jjunction, =nd comple-
mentary intrinsic dilatations of the upper, middle
and lower gpindles of the ureter. However, the urester
may elongate in excess ol that needed to accompeny
zscent of the kidney, To abscrb the excess 1ength,
the ureter may become tortuous or invaginate ist

wall as pleats, the "fetel folds" of Ostling (1942).
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Smooth muscle of the ureter first appears at the
extravesical ureter after about 14 weeks {(Felix ,
1912) : muscularization gradually extends toward
the kidney and 1is completed by about 128 weeks,

The mreteropelvic Jjunetion becomes well apparent
by 18 weeks gfter fertilizaetion.

Postnatally, the infant's growth rate exceeds toait
pf the ureter, The ureter may lose itz tortuosity
and unfolds ite pleats (Ustling, 1542). Howewver,
a pleat that intrudes into the lumen of the ureter
and that 1s fixed by adventitis of the ureter mey
obatruct unine drsinage as a velve (Maizels and

Stephens, 1980).
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