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SUMMARY:

Obstructive nephropathy isthe functional and /or parenchymal renal damage secondary to theurinary tract occlusion at any
part of it. Theinducing urinary obstruction diseases can vary depending on the patient’s age and gender .

Thereare many renal dysfunction inducing mechanismsinvolved in this entity: increasein theintra-luminal pressure, ureteral
dilatation with ineffective ureteral peristalsis, glomerular ultrafiltration net pressurereduction, intra-renal glomerular blood
flux reduction due to vasoconstriction, and local disease of chemotactic substances. Obstructive nephropathy can also lead to
hypertension (vasoconstriction-hypervolemia), hyperkalemia, metabolic acidosis (aldoster one resistance), diabetes insipidus
(vasopressineresistance).

I'n conclusion, since obstructive nephropathy is a potentially reversible cause of renal dysfunction, it should always be taken into
account among the differential diagnosis of renal failureinducing mechanisms.
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RESUMEN:

Por nefropatia obstructiva se entiende el dafio funcional y/o parenquimatoso renal secundario ala obstruccién del tracto
urinario en cualquier sector de su longitud. L as entidades que conducen ala misma varian segiin laedad y €l género del

http://biomed.uninet.edu/2011/n3/musso-eng.html


file:///D|/BIOMED/LA-WEB/index.html
file:///D|/BIOMED/LA-WEB/2011/n3/index.html
file:///D|/BIOMED/LA-WEB/2011/n3/index.html
file:///D|/BIOMED/LA-WEB/2011/n3/index.html
file:///D|/BIOMED/LA-WEB/edreb.html
file:///D|/BIOMED/LA-WEB/edreb.html
file:///D|/BIOMED/LA-WEB/cc.html
file:///D|/BIOMED/LA-WEB/cc.html
file:///D|/BIOMED/LA-WEB/cc.html
file:///D|/BIOMED/LA-WEB/normas.html
file:///D|/BIOMED/LA-WEB/normas.html
file:///D|/BIOMED/LA-WEB/authors.html
file:///D|/BIOMED/LA-WEB/authors.html
file:///D|/BIOMED/LA-WEB/2003/n2/editorial2.html
file:///D|/BIOMED/LA-WEB/2003/n2/editorial2.html
mailto:biomed@uninet.edu
mailto:biomed@uninet.edu
mailto:carlos.musso @ hospitalitaliano.org.ar
file:///D|/BIOMED/LA-WEB/2011/n2/musso.html
file:///D|/BIOMED/LA-WEB/2011/n2/musso.html

Electron J Biomed 2011;2:58. Musso €l al. OBSTRUCTIVE NEPHROPATHY

paciente.

Fisiopatol 6gicamente, son varios los mecanismos que llevan al compromiso de la funcion renal en este disturbio: aumento dela
presion intraluminal, dilatacion ureteral y en consecuencia peristalsis ureteral inefectivay oposicion a la presion neta de
ultrafiltracion glomerular, vasoconstriccion intrarenal con la consiguiente reduccion en e flujo sanguineo glomerular, liberacion
de sustancias quimiotacticas que atraen monocitos y macr 6fogos que liberan localmente proteasasy radicales libres. Durante
una ur o-obstruccion puede ademas desencadenar se hipertension arterial (vasocontriccion-hipervolemia), hiperkalemia, acidosis
metabdlica (resistencia a la aldosterona) y diabetesinsipida (resistencia a la vasopresina).

Concluimos que la uropatia obstructiva es un mecanismo de insuficienciarenal, que dada su relativa simplicidad para ser
resuelto, debe ser siempretenido en cuenta entre los diagnésticos diferenciales del fracaso renal.

PALABRAS CLAVE: Nefropatia obstructiva. Insuficiencia renal. Fisiopatologia.

Introduction:

Obstructive nephropathy isthe functional and/or renal parenchymatous damage secondary to the obstruction of the urinary tract
in any sector along itslength and which can be the potential cause of acute aswell as chronic renal failure. In the same way,
when such obstruction islocated in any point between therenal pelvisand thedistal end of theurethra, it receivesthe more
specific name of obstructive uropathy. It isworth mentioning that hydronephrosisisthe expansion of the pelvis and renal calyces
proximal to the obstruction point; and that expansion isnot always synonym of obstruction, since there are non-obstr uctive
types of expansion known as ectasias! (Tabla 1)

Tabla 1: Epidemiologia de la Obstruccién Urinaria

Edad/Genero Causa mas frecuente
neonato valva de uretra posterior
infante estenosis urétero-piélica (congénita)
adulto/a litiasis renal

adulta joven embarazo

adulta mayor / anciana (265 arios) cancer ginecoldgico
hiperplasia prostatica benigna
anciano (265 anos)
cancer prostatico

Physiopatology2-4:

Theobstruction of theurinary flow can take place inside the renal tubules aswell asin any other segment of the urinary tract
(renal pelvis, ureter, bladder and urethra). Independently of the place wherethe urinary obstruction happens, and from this
moment, a series of events start to happen, which if they are not corrected can lead, in time, to irreversible renal damage and
tubular atrophy. After an obstruction has settled, thereisan increasein the pressure corresponding to its proximal section, due
to the effect of the net glomerular filtration pressure, which leadsto an increasein intraluminal pressure, that carriesa
progressive expansion of the ureter asa compensating mechanism (ley dela Lapace), thusthe significant difference of pressure
between the ureter in a state of contraction and at rest isreduced, resulting in an ineffective ureteral peristalsis. Sometimesthere
isaraptureof therenal calices with the subsequent formation of urinomas.

On the other hand, such pressureistransmitted to the tubular sectors proximal to the obstruction causing a reduction of the
glomerular filtration sinceit counteractsto the glomerular filtration net pressure. In this sense, it should betaken into
consideration that the glomerular filtration istheresult of a game of pressureswhich are established in the glomerular
capillaries and the Bowman capsule, wherein favor of thefiltration we find the hydrostatic pressure of the capillary (very
important) and the oncotic pressure of the Bowman capsule (minimum), while against it we find the oncotic pressure of the
capillary (considerable) and the hydrostatic pressur e of the Bowman capsule (minimum). Usually glomerular hydrostatic
pressureislargely predominant, on whom the net ultrafiltration pressure depends almost completely. What happensduring a
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complete and bilateral uro-obstruction isthat the hydrostatic pressure of the Bowman capsuleincreases greatly, and it can even
overridethe net ultrafiltration pressure and lead to obstructiverenal failure.

On the other hand, the above mentioned increasein intratubular pressureinitially induces the release of vasodilating
prostaglandins which dilate the afferent arteriole thus incrementing the renal flow by 40%. Nevertheless, if the obstruction is
sustained in time, it leadsto intrarenal vasoconstriction with the subsequent reduction in the glomerular blood flow. This
phenomenon could be mediated by therelease of angiotensin I and tromboxane by the obstructed nephrons. The consequence of
thislast phenomenon isthat it avoidsthe perfusion of the non-functioning nephrones by means of the redistribution of flow
towards those who are functioning.

I'n the case of severe and prolonged urinary obstructions, the renal parenchyma isreduced to athin ring of atrophic tissue
mainly as a consequence of the ischemia suffered by its continuous hyperfusion. It isalso stated that the damaged tubulesrelease
a chemotactic substance which would attract monocytes and macr ophagues, which would infiltrate the renal parenchyma,
damaging it by means of thelocal release of proteases and freeradicals.

An uro-obstruction can also cause hypertension which at itsfirst stagein general ismediated by the activation of therenine-
angiotensin-aldoster one system (vasoconstriction) and later, if a total obstruction occursit ismainly due to water and salt
retention (hypervolemia). Likewise, the urinary obstruction can lead to a dysfunction of the distal nephron sectors (resistance to
aldoster one and vasopresin), making it difficult for the local secretion of potassium and protons, aswell asreducing the water
reabsor ption, thusfacilitating the development of hyperkalemia, hyper chloremic metabolic acidosis and nephrogenic diabetes
insipidus, respectively. The latter causes polyuriawhich is characteristic of partial obstructive uropathy. I n the case of
intratubular obstructions (uric acid, pigments, etc.), to the physiopathological phenomena described aboveit is necessary to add
the fact that these toxic substances also generate local tubular damage of the toxic-ischemic type by favouring the local
formation of freeradicals and vasoconstriction.

Regarding the urinary obstruction mechanisms, it is possible to divide them into those which areintra-renal (intratubular) and
those which are extra-renal. Thelatter can be subdivided into those which haveintrinsic and extrinsic causesto the urinary tract
5-6:

. Extrinsic or by external compression of the urinary tract
. tumors/ retroperitoneal adenomegaly (ureteral compromise)
. retroperitoneal fibrosis (compromiso ureteral): aneurism of the abdominal aorta, Crohn's disease.
. prostatic neoplasia: hyperplasia (compression of the prostatic urethra), carcinoma (ureteral compromiso dueto
infiltration of the trigono vesical)
. gynecological pathology: neoplasia, prolapse, endometrosis
. inadvertent surgical ureteral binding

. olntrinsicor inherent to theurinary tract:
. a. Intraluminal: urinary calculus (pelvis and/or ureter), clots, papillary necrosis, fungal ball.
. b. Intra-mural: condition of the ureteral soft muscle, it can be
. functional: illness (diabetes mellitus, parkinsons, spinal medullary lesion, etc.), drugs (anticholinergic,
levo-dopa)
. structural: tuberculosis, ureteral narrowness/urethral, neoplasia

Urinary desobstruction: fisiopathology and consequences :

Data obtained from tests performed in animal models and infor mation obtained from the evolution of clinical cases, suggest that
theresolution of a complete obstruction before 8 -14 weeks after it has settled can achieve a total recovery of the glomerular
filtration. A later resolution can mean partial or nule recovery, depending on the evolution time of the obstruction, the age of the
patient and the degree of damage to therenal function previousto the obstruction.

After theresolution of a bilateral obstruction or a unilateral onein a patient with only one kidney, it isnormal to find elevated
serum levels of atrial factors, tubular resistance to vasopressin (reduction of the expression of aquaporin 2 channelsin the
collecting tubules and compromise of the medullar tonicity), decreasein the tubular reabsor ption capacity of sodium and urea
and presence of afreeurinary tract, so the osmotic diuretic effect of the not reabsorbed urea and sodium startsto act, which
increment diuresisfinally leading to potassium, calcium, magnesium and phosphorus expoliation, which putsthe patient at risk
of having severe hydroelectrolytic depletion if these losses are not adequately monitored and treated. | n general, this condition
known as post desobstructive poliuria, usually self-constraintsin three days and does not extend for longer than a week.

Conclusion:

Obstructive uropathy isa mechanism of renal insufficiency, which sinceit isrelatively smpleto solve, should always be taken
into consideration as one of the differential diagnosis of renal failure.
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El trabajo derevisién de Musso y colaborador es sobr e |a fisiopatologia del dafio renal por obstruccién delasviasurinarias
(OVU), nos sefiala los difer entes mecanismos patogénicos que se observan en esta situacion, resultantes del incremento dela
presion hidrostatica a nivel del aparato urinarioy sus consecuencias (dilatacion ureteral, peristalsis ureteral inefectiva, oposicion
alapresion de ultrafiltracion glomerular, vasoconstriccion intrarenal).

La OVU esuna causaimportante deinsuficienciarenal en nifiosy en ancianos, la nefropatia inducida por la OVU se asocia con
una temprana sobreregulacion del sistema renina-angiotensinaintrarrenal y vasoconstriccion renall, aumento del volumen
intersticial debido ala deposicion de matriz y lainfiltracion de monocitos?. El estimulo mecanico inducido por la OV U, inducen

una serie de respuestas celulares caracterizadas por: a) una mayor expresion del factor de crecimiento transfor mante B 1(TGF

B 1) en las células epitelialesrenales, lo queinduce transicion epitelial mesenquimal y fibrosis tubulointer sticial mediada por la
activacion de Smad 3 3, b) activacion de apoptosis tubular mediadas por caspasas?, ¢) Induccion del factor nuclear kappa BS,
estasrespuestas celularesy otras que se encuentran en estudio, determinan un medio favorable paralainflamacion y lafibrosis,
gue conduce en estados més avanzados a la glomer uloescler osis y fibrosis tubulointer sticial®.

Esimportantereconocer que el conocimiento de las alter aciones fisiopatol égicas que se observan en la OVU, no es completo y
representa un campo para lainvestigacion, en particular el estudio de biomarcadores de progresiéon dela enfermedad que
permitan un abordaje terapéutico.
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Musso et al, presentan en estetrabajo, unarevisiéon simpley préactica dela etiologia y mecanismos de lesion renal (aguday
croénica) de una patologia tan frecuente como la nefropatia obstructiva y cuyo diagnéstico diferencial esfundamental en el
abordajediagnostico inicial delainsuficienciarenal.

Aungue los mecanismos de esta lesion renal no estén perfectamente definidos, M usso et al nos ofrecen una aproximacion
fisiopatol6gica que ayuda a entender facilmente como estos mecanismos de presion, inflamacion eisgquemia, contribuyen parala
lesion tabulo-inter sticial de lainsuficiencia renal aguday croénica en la patologia obstructiva.

Ladiferente evolucién de ciertos casos clinicos, e especialmente aquellos con recuperacion parcial delafuncion renal tras
periodos prolongados de tratamiento substitutivo, hacen necesaria la continuacion de lainvestigacion para entender mejor la
fisiopatologia de la nefropatia obstructiva.
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