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ORGAN PROJECTION AND SYNTOPY
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Spleen
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Axial cross section
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stormach

gall bladder

pancreas

left adrenal gland

right kidney






Operational Approach
Site- Anatomy

Aponeurosis of

transversus External Anterior superior
abdominis muscle oblique muscle /iliac spine
” lliac crest
- { <
/ Internal "'F\.'
oblique muscle /
External o -*~_/
intercostal muscles

Serratus
posterior
inferior
muscles

Posterior superior
iliac spine
Spinous process

Latissimus dorsi muscle

Posterior lamella

of lumbodorsal fascia
Spinous process, L1 X

Flank Incisions

1. 12th rib supracostal 4. Foley muscle splitting
2. 11th rib transcostal 5. Flank subcostal
3. Thoracoabdominal




KIDNEY GROSS ANATOMY
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Pyramid in renal medulla

Renal column

Renal cortex

Major calyx

Renal sinus

Renal papilla

Minor calyx

Renal vein

Renal pelvis



ARCUATE ARTERY

CAPSULE

INTERLOBULAR
ARTERIES

INTERLOBAR
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Anterior Lateral




Accessory renal a.

ARTERIA RENALIS ACCESSORIA

a. suprarenalis inferior ’\

a. renalis accessoria




KIDNEY FUNCTIONAL ANATOMY



Classes of
nephrons

= Cortical nephrons

* 85% of all
nephrons

= Almost entirely
within cortex
= Juxtamedullary
nephrons

* Renal corpuscles
near cortex-
medulla junction

24



Proximal Efferent
convoluted greriole

, >
r‘wﬂ : | Distal convoluted
' . tubule

Renal cortex

Glomerulus

Glomerular
capsule

Afferent
arteriole

Artery A
iy
N | F_Peritubular -

Renal medulla
capillaries

Vein




2. Proximal (_:onvoluted tubule: B Dictai tubuie:
reabsorbs ions, water, and
nutrients; removes toxins
and adjusts filtrate pH

selectively secretes
and absorbs different
ions to maintain blood

pH and electrolyte
1. Glomerulus: balance
filters small | |
solutes from VA @
the blood VW= \

3 l 6. Collecting
W\ / duct:

reabsorbs
\ | solutes and
"\ | water from
| | the filtrate
|

4. ASCGNdiT‘Q loop——— | _— 3. Descending
of Henle: | / loop of Henle:

reabsorbs Na* and 1 | aquaporins
ClI-from the filtrate } | allow water
into the interstitial il to pass from
fluid | | the filtrate
 J - intothe

interstitial fluid



Glomerular capsule

Efferent
artarniole Panetal layer
of glomerular Foot processes Podocyte cell bod:
capsule of podocytes (viscaral layer)
Atierent . ot sl Red blood cel
arloniole Efferant arteriolo —a——SY ' el . Proximal

-
v fg o VR /9 tubule cell

Juxtaglomerular
complex :
* Macula densa cells %
of the ascending limb L
of nephron loop .. N
* Extraglomerular < e TN & O A A
4 - 2 P N s 4 = Lumens of
mesangial cells - v Ik i : / glomendar
« Granular cells 6 capillaries
3 Endothelial cell
Afferent arteriole of glomerular
capillary

Glomerular mesangial

L It cells |

1 |
Juxtaglomerular complex Renal corpuscle
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KEY

|| Firration

SECRETION
|| REABSORPTION
e i’

Glomerular capsule

Flow of filtered blaad

Blood enters nephron

Arterioles

Proximal convoluted tubule
Maost of the water and nutrients are
teabzarbed into the blood here

Flow of filtrate
Thiz solutian, which iz free of protein
and cells, iz called glomerular filtrate

Glomerulus [ Urine f
Blood is filtered through n:utrl':l;? ram
pores in the capillaries nephrans
Secretion
of unwantad Urine
substances collecting
duct
Distal convoluted
tubule
The water content of
urine is fine-tuned
here and in the
urine-collecting duct
.-_.-"'_ —
(o Hﬁ“m,_:
|I 1 \
1
L i ' Filterad
- bload
leaves

x nephron

Reabsorptian " Urine to

{ renal

peluis

L

Loop of Henle
Water and salts are reabsorbed here,
changing the concentration of the filtrate




Afferent Efferent
arteriole arteriole

1. Filtration Clinical

2. Reabsorption

3. Secretion Application

4. Excretion

Glomerular
capillaries

Bowman's
capsule

Peritubular r
capillaries i

Excretion = Filtration — Reabsorption + Secretion




Interoceptlon — Osmoreceptors

Tubule

Capsule

Granular renin
producing cells

Afferent arteriole Efferent arteriole

Distal tubule



Interoception — Osmoreceptors

Hypothalamic
neuron

Posterior pituitary H

Blood vessel

Vasoconstrlctlon\ /

Increased blood volume
Increased blood pressure

Increased
reabsorption
of water




KIDNEY ULTRASONIC ANATOMY



Renal artery and vein

Column of

AP Bertin ~—_ Longitudinal

vView

\v

Cortex <
Medullary

. <«
pyramid
Sinus fat < |
Renal ey

pelvis

Cortex

Ureter <4
=% 8 —>Medullary pyramid

Transverse view #" | SII‘IUS fat







Renal Pelvis

=P osterior-enhancement
: »

Distance---11.23 cms






SUPRARENAL GLANDS ANATOMY



U The right suprarenal gland
" |s pyramid shaped.

= Caps the upper pole of the right
kidney.
* Relations:

* Anterior: right lobe of the
liver and inferior vena cava.

* Posterior: diaphragm.

U The left suprarenal gland

" |s crescentic in shape

®» Extends along the medial
border of the left kidney from
the upper pole to the hilus.

* Relations:

* Anterior: pancreas, lesser
sac, and stomach

* Posterior: diaphragm.
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Suprarenal Gland: Arterial Supply
&
l 8 Sup B ‘ Suprarenal arteries:
/" |

u
re
1. Superior — arises from the
inferior phrenic artery

2. Middle — arises from the
abdominal aorta

' Y o
/k
s

Middle . .
suprarenal artery {§l 3. Inferior — arises from the
B Inferior

[} ren
’) suprarenal artery 1 enal artery
¥ & L\







Transverse Section Microscopic Section

‘mineralocorticoids (aldosterone)

glucocorticoids (cortisol)

| Androgens (dehydroepiandosterone(DHEA))

‘catecholamines
(epinephrine & norepinephrine)

Medulla




URETER TOPOGRAPHY



ORIGIN, COURSE & RELATIONS

Pelvis

— Upper constriction

Inferigr vena cava

THobypogastric and ilio-inguinal nerves

Right common iliac artery
- External cutancons nerve
Gegiitocrural nerve
__~Middle cogstriction
_—External iliac artery

—— Internal ilinc artery
¥ . Vas deferens

Opening into bladder, lower
constriction



Ureter

Gas in
intestine

Sacrum }

Ureter

Catheter
(in urinary
bladder)
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URINARY BLADDER GROSS ANATOMY
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3 Prostatic
AN / urethra



Urachus (median umbilical lig.)

Obliterated umbilical a. <<\
(medial umbilical lig.)

Prostate

Lat. true lig. of bladder

Medial puboprostatic ligament

Pubocaccygeus m. Arcus tendineus

lliococcygeus m.
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Innervation & Micturition Reflex

Spinal cord

L1

12

L3

L4

L5
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S2

S3

S4

S5

pathway

Sympathetic
(hypogastric nerves)

Parasympathetic

Visceral afferent

Pudendal nerves

Bladder

¢ Bladder
neck

Ureter

Fundus

Trigone

External sphincter



Ureters

Urogenital
peritoneum

Urinary bladder, — 2|4 “ o
! body T Ureteric orifice

Fundus of urinary bladder,
trigone of bladder

Neck of urinary bladder
Internal sphincter muscle of urethra

Urethral gland

Transverse perineal muscle

Pubic bone

External sphincter muscle of urethra









KIDNEY ANOMALIES




Nephrolithiasis

#127 1150cmMI 0.8
Abdomen C3-7IM! GenT| 0.2]12:57:18 pm
[2D] G39 /80dB M [2D] G33 } 80dB -
FAZ 1 P30 FAZ ] PS0

Calyceal
stone

Renal pelvic
stone

Upper ureteral
stone

Renal Stone




Patient history: kidney stones.
Patient chief complain: extreme pain, difficulty urinating, and oliguria.
X-ray results: attached

Explain the clinical anatomy of this image?




* Kidney Ultrasound ; |




Floating Kidney (ren migrans / nephroptosis)




Ectopic Kidney

N Sy s e
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2-Ectopic Kidney
A- Pelvic Kidney




Kidney Transplant Position
*Do not confuse it with “ectopic Kidney”

Bladder




