W- Genito Urinary

	PELVIC FLOOR & BLADDER S&F


	PELVIC FLOOR MUSCLES

	· Support Viscera

· Produce Sphincter action on rectum and vagina

· ( intra abdominal pressure when straining

· The following are structures traversing the muscles to gain external access:

· Rectum

· Vagina

· Urethra

· Formation of Floor composed of:

· Levator Ani Muscles

· Coccygeus Muscles

	LEVATOR ANI MUSCLES

· Run from posterior pubis ( ischial spine

· Anterior Fibres

· Puborectalis & Levator Prostatae / Vaginae

· Sphincter Vaginae / Levator Prostatae

· Surround vagina / prostate

· Insert ( perineal body

· Prevent prolapse

· Intermediate Fibres

· Pubococcygeus

· Provide voluntary sphincter action

· Surround ano-rectal junction

· Insert ( anal sphincter

· Posterior Fibres

· Illiococcygeus

· Insert ( lower sacrum and coccyx

	COCCYGEUS MUSCLES

· Arise from ischeal spine

· Insert ( lower sacrum and coccyx


	PERONEAL MUSCLES
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Composed of a diamond, split into two triangles:

Anal Triangle

Composed Mainly of Levator Ani




	BLADDER

	STRUCTURE

· Pyrymidal

· Triangular base

	LAYERS

· Folds on mucous membrane except at base (Trigone)

· Surrounded by tri layer muscle- Detruser

· Detruser is thickened at neck to form sphincter vesicae

	BLOOD SUPPLY

· Inferior iliac ( Superior & Inferior Vesical A

· Same for veins

	NERVE SUPPLY

· S2-4

· Parasympathertic

· + Detruser

· + Internal Sphincter

· Sympathetic

·  - Detruser

· + Internal Sphincter
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	MICTURATION CYCLE

	STORAGE (FILLING) PHASE

· Due to the high compliance of the detrusor muscle the bladder fills steadily without a rise in intravesical pressure.

· As bladder volume (, stretch receptors in its wall cause reflex bladder relaxation and increased sphincter tone.

· At approximately 75% bladder capacity there is a desire to void.

· Voluntary control is now exerted over the desire to void, which disappears temporarily.

	VOIDING (MICTURITION) PHASE

· Act of micturition is initiated 1st by voluntary and then by reflex relaxation of the pelvic floor and distal sphincter mechanism, followed by reflex detrusor contraction.

· These actions are coordinated by the pontine micturition centre.

· Intravesical pressure remains greater than urethral pressure until the bladder is empty.

· Disorders of micturition may therefore be structural or neurogenic. 
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	KIDNEYS


	KIDNEY ANATOMY

	· Filtration Membrane

	
	Allows through

	
	Fenestrations of Glomerular Endothelium
	All except blood cells

	
	Basal Laminar of Glomerulus
	Large protein

	
	Slit Membrane b/w pedicels
	Med protein

	· Obligatory Water Reabsorbtion

· 90%-
Proximal Convoluted Tubule & ( Loop

· 10%-
Collecting Ducts

	· Proximal Convoluted Tubule & Descending Limb

· Na / Glucose Symporter

	· Thick Ascending Limb

· Na / K / 2Cl Symporter

	· Distal Convoluted

· Na / Cl Symporters

· Na / K+ Pumps and Cl leak chanels

· PTH ( Ca Reabsorbtion

	· Collecting Duct

· Principal Cell…

· …(apical membrane)- Reabsorb Na, Secrete K

· …ADH( ( insertion of H2O channel proteins (aquaporin) into principal cells

· Intercalated Cell…

· …(basolateral membrane)- Reabsorb K+ & HCO3, Secrete H

	· 


	BLOOD SUPPLY

	Rats
	Renal
	A
	Bold = Malphigian Corpuscle

Arrow = Macular Densa

	Shall
	Segmental
	A
	

	Invade
	Interlobular
	A
	

	America
	Arcuate
	A
	

	In
	Interlobar
	A
	

	A
	Afferent
	A
	

	Green
	Glomerular
	C
	
	Glomerular Capsule (Bowman)

	Empty
	Efferent
	A
	
	Proximal Convoluted Tubule

	Pot
	Peritubular
	C
	
	Descending Limb of LOH

	Introducing
	Interlobar
	V
	
	Thin Ascending Limb of LOH

	Associations
	Arcuate
	V
	
	Thick Ascending Limb of LOH

	International
	Interlobular
	V
	
	Distal Convoluted Tubule

	Rats
	Renal
	V
	
	Collecting Duct

	
	
	Papillary Duct

	
	
	Minor Calyx

	
	
	Major Calyx


	HORMONES AFFECTING THE KIDNEYS
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	GLOMERULAR FILTRATION PRESSURES

	· ( GLOMERULAR BLOOD HYDROSTATIC PRESSURE

· Bp in the glomerular capilliaires

· Promotes Filtration by forcing H2O + Solutes in blood plasma through filtration membrane

· Normally 55mmHg

	· ( CAPSULAR HYDROSTATIC PRESSURE

· Pressure exerted vs filtration membrane by fluid already in capsular space and renal tube.

· Presents back pressure of about 15mmHg.

	· ( BLOOD COLLOID OSMOTIC PRESSURE

· Due to presence of proteins in blood plasma such as albumin globulins and fibrinogen

· Opposes Filtration

· Normally 30 mmHg

	( NET FILTRATION PRESSURE = GBHP–CHP–BCOP=10mmHg


	GLOMERULAR FILTRATION RATE

	GFR = Amount of filtrate formed in all renal corpuscles of both kidneys / min

· Homeostasis requires GFR to be relatively constant:

· If too high ( substances pass too quickly and may not be reabsorbed

· If too low ( nearly all filtrate reabsorbed and certain waste not adequately excreted


	CONTROL OF GLOMERULAR FILTRATION RATE
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HORMONAL MECHANISM





(


GFR








Arterial Constriction,


( Sweating





ADH





Anterior Lobe of Pituitary





OH





Pain, Stress, Trauma; Nicotine





Osmoreceptors in Hypothalamus





( Na + H20 reabsorbtion- Collecting Duct





( Blood Pressure





Vasoconstriction


(Also: Relevent to ACEi C/I- Constriction of efferent renal arterioles > afferent ( ( Renal Perfusion)





ALDOSTERONE





( K





Adrenal Cortex





ACE





Lungs





ANGIOTENSIN II








ANGIOTENSIN I





ANGIOTENSINOGEN





Liver





RENIN





Juxtaglomerular Cells





( Blood Pressure





( Blood


Volume





Dehydration, Na(, Haemorrhage





Afferent & Efferent Arteriole Contraction





( Angiotensin II





( Blood Pressure





Leading to ( excretion and so (  BP





Leading to ( excretion and so (  BP





Stimulation of a receptors &


( Renin





Renal Auto-regulation








( Atrial Naturetic Peptide from cardiac myocytes





ANP MECHANISM





(


GFR








( Surface Capilliary Area for filtration





Relaxation of Mesangial Cells in Glomerulus





( Heart Stretch





TUBULOGLOMERULAR MECHANISM





NEURAL MECHANISM





MYOGENIC MECHANISM





( Noradrenalin





Intravesical Pressure remains ( 





Urine Stays in Bladder





( Activity in renal sympathetic nerves





( NO release from juxtaglomerular apparatus





( Na + Cl to Macula Densa





(


GFR





Afferent Arteriole Contraction therefore narrowing lumen





( Afferent Arteriole Stretch





( Blood Pressure





Detruser Muscle Relaxed 





Bladder Neck Sphincter Contracted 





Frequent Emptying 





( Sympathetic Tone (T10-L2)





( Para-sympathetic Activity (S2-4)





Cerebral Cortex and Pons 





Stretching of Bladder Wall 





STRESS





URGE





OBSTRUCTION





Incontinence occurs if pathway is reversed





NEUROPATHIC





Pubic Synthesis





Coccx





L Ischial Tuberosity





R Ischial Tuberosity





Urogenital Triangle





Anal Triangle
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