885 Systematic Anatomy

Splanchnology - Part 3

Urinary system
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Into Chinese:

1. Nasal concha-£H
Sphenoidal sinus-1§s2
Pharyngeal recess-TR2E

Cardiac notch-1>#J]37E
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Cupula of pleura-f&fE I

Into English:
1. Mx-larynx

FR X3k & -thyroid cartilage

i E%-pulmonary segment

F X5 %E-principal bronchus
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Composition of urinary system

€ Kidney Sji—Form urine

€ Ureter k& — Conduct urine from kidneys to bladder

€ Bladder &Rt —Receives and stores urine

€ Urethra fRi& —Conducts urine from bladder to exterior of body

€ Major function Produce urine. Homeostatic functions, such as regulation of
electrolytes, acid-base balance & blood pressure.

“ Ureter

Bladder

Urethra




Appearance of the kidney 'Spi#a4sh

€ Pea shaped &g
€ Two surfaces giE®EE
€ Two extremities +Tmis

€ Two borders w41

€ One hilum =7

€ One pedicle %

Ant.view



Appearance of the kidney 'Spi#a4h

General features

€ Shape: Bean-shaped,
Reddish-brown organ

& 2 surfaces
Ant. surface —convex B

Lat.border
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~~~~~ Med.
Post. surface —flat¥ig border
@ 2 borders 5 el o
Lat. border—convexpgmh " gl --- Renal V.

" Ant.surface
2 ~~~= Renal pelvis

Med. border—concaveMps
€ Renal hilum 37
€ Renal pedicle, renal v.,a.,
renal pelvis, lymphatic

vessels and nerves
Ant. to post. —V. A. P.

Sup. to inf.—A. V. P.

| - '=—--- Ureter

lower end



The shape of the kidney

Minor renal calices B/,

Major renal
calices B k=

Renal
pelvis B &

Renal
sinus

==

Renal sinus 5%

€ The renal h|Ium extends
Into a large cavity within
the kidney

# Content:

Renal blood vessels EmE

Minor renal calices B/

Major renal calices BX=

Renal pelvis 5%

Adipose tissue fgfrZAZR




The structures shown on coronal section of kidney

Renal cortex &&

\_. Renal pyramid {4
-+ Renal papillae &%k

Renal columns S+

Renal medulla g%

-- Minor renal calices /2
------ Major renal calices X2

Renal pyramids #{+15~20
Renal artery

-- Renal vein

Renal papilla B3k

I : = icisE
Papillary foramina #.3k7L Renal pelvic'%

Minor renal calices E/)\% 7-8 g_enal
Inus

. . . IR ==
Major real calices Bx% 2-3 ~
_ -'?---- Ureter
Renal pelvis 8% \ R E

Renal column

=LE3



Appearance & internal structure of kidney

Coronal section #5 BY &
Kidney of whale




Covering of the kidney 't # B

MAEINE ZER
1. Renal fibrous capsule 4k fE—{R$F
2. Renal fatty capsule BEfAiE, Z51EMH

3. Renal fascia §fif%, BiA ST, BTHE.
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Covering of the kidney 't # B

Fibrous

From the inside out capsule

........

@ Fibrous capsule #4:f8 —a strong
fibrous capsule which strips easily from a
normal kidney surface but adheres firmly
to an organ that has been inflamed

€ Fatty renal capsule Bgpr%- a thick
adipose connective tissue capsule,
surrounds the fibrous capsule. It acts as
a shock absorber to protect the kidney
from jolting and jarring

€ Renal fascia &#5f% - on outside,
surrounds both the kidney & suprarenal

Ant. surface of right kidney

gland, holding these organs in place



Position of the kidney

Attached to post. abdominal wall, close to column, extraperitoneal organ,
left kidney higher than R kidney, 12" rib pass upper part of L. kidney
and mid. part of R. kidney, both kidneys looks “/\” shaped.

Left kidney Right kidney

Rib XI

Diaphragm

Rib XII Rib Xl

Psoas major muscle

Quadratus lumborum muscle

S U rface an ato my ‘- Transversus abdominis muscle

fuctures related to the posterior surface of each kidney.




Neighbouring of the kidney (ant.view)
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Position of the kidney
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Projection of 11t rib Aorta |Nf.vena cava Area for diaphragm

| Projection of 12" rib

Projection
of 12" rib

Area for aponeurosis of

: Area for aponeurosis of
transversus abdominal m.

transversus abdominis.

Area for psoas major m.
Area for quadratus Area for quadratus

lumborum m Area for psoas major | lumborum m






Relations of kidneys

@ Superiorly
Suprarenal gland =+

@ Posteriorly
& Three muscles
® Diaphragm fz
® Psoas major FEXAN
® Quadratus lumborum BEAAN
@ Three nerves
® Subcostal n. B T#£
® |liohypogastric n.B&pg T1#42
® llioinguinal n. BEiE A% a2
€ Medial
® |.kidney—abdominal aorta g xzkk
® R.kidney—inf. vena cava Thz#%bk




Kidneys, suprarenal gland and blood supply

5, B EREEMGHN

Inferior phrenic arteries

Superior suprarenal arteries

Right suprarenal gland

Left suprarenal gland

Left kidney

Inferior suprarenal artery
Middle suprarenal artery

Inferior vena cava

Abdominal aorta

Right kidney



Kidney stone B4H




Vascular renal segments & £

€ The kidney is divided into five vascular segments and each is supplied by a
branch of the renal artery; between the segments there is no anastomosis.

€ The segments are

1. Sup. segment LE
Ant.sup.segment Fi_LEg
Ant.inf.segment B ~E%
Inf. segment L
Post.segment 5%

a bk wn

Ant.view

Post.view
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Vascular renal segments & £

A
Apical
Sihetion Superior
Posterior
Posterior
L o Middle
Middle . - /
Inferior Inferior
Anterior Lateral Posterior

Fig. 72.14 A, The segmental arterial anatomy of the right kidney. The posterior division branches near the hilum of the
kidney before the anterior division divides into the other segmental arteries. (Courtesy Dr Veronica Macchi, University
of Padova, Padova, ltaly.) (B, continued online)



Renal arterial variation & angiography

<" Accessory renal a.
BBk

Renal artery

Renal angiography




Horseshoe kidney & accessory renal artery




Renal transplantation E#&

INCision

Donor

Donor
kidney

lransplanted
Kidney

Diseased
Kidneys

Recipient

@ MAYO CLINIC

Renal artery

==-Internal

Renal vein

Ureter



X-ray iImage of the kidneys

Major calyx

Renal pelvis

Papilla
Fornix
Pelviureteric junction

Minor calyx

Left ureter

Mg X0 % b

f

th

B

LT

173

& Right ureteric kink: site
- at which ureter crosses
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Ureterovesical junction
Early bladder filling
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X-ray image & Introvenous urography

FREER Superior abdomen

ZZHEzEE Passing the kidney

WK RGBSR
Intravenous urography



X-ray image of the kidneys

Multicystic
Kidneys
2 &

hydronephrosis
S Ba a7k



3 kidneys in one person & double ureters one side

3 kidneys in one person Double ureters one side




Renal pelvis and calyces EZ 5!




Blood dialysis & peritoneal dialysis &S migiE

Blood dialysis Peritoneal dialysis

Blood removed for
/  cleansing
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Ultrastructure of glomerulus &/ \skayiBiss

RENAL CORPUSCLE L Parietal wall of glomerular capsule

—— Afferent arteriole
—— Smooth muscle cell

Afferent arteriole Granular juxtaglomerular cells—{_|

Macula densa—|

Extraglomerular

mesangial cells :‘Polar cushion’
(lacis cells)

Granular juxtaglomerular cells
(renin-secreting)

Urinary space

Distal convoluted tubule -E

Juxtaglomerular Efferent arteriole —-F5

Basal lamina —
Podocyte nucleus —

- _ ———Fenestrated endothelial cell

——NMesangial cell
Filtration slits ——

Urinary (Bowman's) space

Podocyte of visceral layer of glomerular capsule — Glomerular capillaries




The regional microstructure and principal

activities of a nephron and collecting duct.

Selective resorption
and secretion
& Ultrafiltration

Na*

Ck

Water
Glucose
Amino acids
Proteins

Distal convoluted tubule

Ascorbic acid

/

Countercurrent
exchange and e} I 7
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ADH controlled
water resorption

Increased
osmolality
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Urinary system stone ik &4

EOften painful
~ when passed

_ passes
Kidney —  through $
stones ureterand -~ A

bladder
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Related diseases related to the kidneys

S 4 nephritis
%45 A kidney stones

ZF27K hydronephrosis

% %% polycystic kidney

PREE (IBMEINEEREE) uremia
O horseshoe kidney

% fhJEz renal tumor

© N o 00k~ w0 D PRE

S #%1E renal transplantation



Urinary Ureters #iRe

€ Muscular tube, 25cm
@ 3 parts
1-Abdominal part gEzp
EEHRERKERITLZEZAO
2-Pelvic part &2
I B S BN AK AL = R AR
3-Intramural part eKzs
ZFII R EEAL
Clinical significance
ZABZHHAEL, RIEFX.
WKES A, KRED-GK

Kidney in situ (anterior view)



Three strictures of ureters #HRE=/MNEE

3 strictures ExE

T8 &L SRREBITA
BARE

2T 8RB kAt
E=ARE
S0 R

Clinical significance
EABZHEL, KREFL.
MKESE A, REER-GK

Renal pelvis

«—— Pelviureteric junction

2
/ Common iliac artery
W\ Pelvic brim

Wall of urinary bladder

Vas deferens

Uretero-vesical
juncti
P Trigone of bladder

Ureteric orifice
Uvula

Prostate



Ureter sand-like stone ;b #Ess R




The fine structure of the kidney




Urinary bladder g Bt

A urinary bank (volume is 400-500ml).Volume in newborn
Is 1/10 of that in adult. pyramidal in shape, when empty,
@ 4 parts 1- Apex 2 — Fundus 3 - Body of bladder 4 - Neck
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Lateral view Urethra



Urinary bladder

Trigone of bladder FERt=F

ENTERESNEAL. AHKED (MOZEERREESE, EEMERENE
EirE) SREANZEN— N =ZAEXE, ZXBTRZMETE, MESH
REZEEY, TIERERELRTEMIAEHMEREE, HTZXIE 2 E
BRRVERARAL, FRiGTE AL THEEATIE] &K,

Clinical significance G/ RE X : 2IE, KAE, EFLIBI.
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Deminal vesicle

B g--- _ i A 1) B '
E -n%%im - &
""""" i 5 Ampulla of ductus
rane deferens

Prostate

Ant. view Post. view




Location of bladder gty E

ERER

Parietal
peritoneum

Parietal
peritoneum
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Empty
bladder
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The tumor Iin urinary bladder FEpphiE




Male urethra B4 xig

Male urethra

€ Relatively longer than that of female (length 16-20cm ) 4=,
€ Locate between int.& ext. orifice of urethra. iz FRIEASMNI Z 1] .
@ Detail description, see in male reproductive system. 7~ 5 B,

Ureter #ifRE =

/-~ Ampulla of ductus deferens#iifa & i &
./ Ejaculatory duct JH1&E
R - Prostate B %A%

Ductus deferens 5 &

Urethra fR18 .-
Penis fAZ 7,

> Ny
e

7/




Female urethra &4 5Ki&

€ Relatively short (about 5cm long),wide and straight, compared with
the male urethra 8. %=, H.

® Opens into vaginal vestibule BAERTEE.
€ Male urethra will be learn in male genital system.
® Clinical importance: urethritis(easily infected) woman>man & & 2.
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Urinary system video

NERRERREE. | WKE, BHRRERN




Urinary system video show

ABBRES
HUMAN ENDOCRINE SYSTEM
.

P 00:00:15/00:06:30




The important English words

1. Urinary system iR &% 13.Renal pelvis 5%

2. Kidney & 14.Fibrous capsule 54 %

3. Superior extremity £ 15.Renal segment 15 g

4. Renal hilum &1 16.Ureter iR

5. Renal pedicle %# 17.Urinary bladder fat

6. Renal sinus 5% 18.Trigone of bladder Bkt = fs

7. Renal cortex B & 19.Ureteric orifice #ifR& N

8. Renal medulla Bk 20.Internal urethral orifice RigmHo
9. Renal column &t 21.Interureteric fold iR a5
10.Renal pyramid & #EfF 22 Urethra Fia

11.Renal papilla &35 23.External orifice of urethra &40

12.Renal calices B=
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The important content you have to master

The constitution and function of urinary system.

The shape. position, covering of the kidney.

The structures and arrangement of the renal hilum.

The position, shape and divisions of the ureter.

The shape, position and mucosa feature of urinary bladder.
The concept of trigone of urinary bladder.

The morphological feature of both male and female urethra.



See you next time!



