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Organ Sistem Urinaria

Hepatic veins (cut)
¢ R e n Inferior vena cava
Adrenal gland
¢ U rEte r Renal artery

Renal hilus

* VVesica Urinaria
e Urethra

Renal vein
Aorta
Kidney

Ureter

lliac crest

Rectum (cut)

Uterus (part of female
reproductive system)

Urinary bladder

Urethra



Ginjal (Ren)

Letak :
posterior cavitas abdominis
lateral columna vertebralis

Retroperitoneal, diselubungi jaringan lemak dan jaringan ikat
kendor

Bentuk kacang merah, warna merah coklat
skeletopi:

sinistra > V.T.11 — V.L.2

dextra 2 V.T.12 — V.L.3

Ukuran :

P=+ 11 cm, L= 6 cm, tebal= 3 cm

berat = pria: 125-170 gr, wanita: 115-155 gr



T I t k d . b . d | Inferior vena ¢ sophagus
erieta | DAglan AOrsSa i it R

Celiac trunk / ) . Left superior suprarenal arteries

C trun X~ 2
. — —
t U b U h ; 7 LW ===, Left middle
Right supcnm > . / e NSl suprarenal artery
suprarenal arteries ¥ = \'7e /4 !
N 148 . ¥ 3 Left suprarenal vein
ngh dde ‘Ll |'( 3 g .\ v/
sul ery, N ' . eft inferior
injal kanan lebih renda e TR s,
Right suprarenal vel N\ Bb P4 5N 3
3 155 ” i) WL N -
ngh tinferto St v av,

dari ginjal kiri

Bagian atas ginjal
terdapat kelenjar adrenal
(suprarenal)

Skeletopi : _ W % N
Ren dextra: VTh 12-VL3 TSSEHE 8 e
Ren sinistra: VTh 11- VL 2 | |

Left renal
artery and veln

Ureteric branch

of right renal artery Left testicular (ovarian)
nd

Right renal artery and vein

Left 2nd lumbar vein and communication
to ascending lumbar vein

Right testicular (ovanian) artery and vein
Inferior vena cava

Inferior mesenteric artery xgﬁ

Abdominal aorta Superior mesenteric artery (cut)



Latissimus
dorsi muscle

Serratus posterior
inferior muscle

External
oblique muscle

Aponeurosis of
transversus
abdominis muscle

Internal
oblique muscle

Thoracolumbar fascia
(posterior layer)

lliac crest

Erector spinae muscle

Cluteal aponeurosis
(over gluteus medius
muscle)

Gluteus maximus
muscle

Pleura (costo-
diaphragmatic recess)

Lumbocostal ligament

Quadratus lumborum
muscle (cut)

Diaphragm
Subcostal nerve
Right kidney
Ascending colon

Transversus
abdominis muscle

lliohypogastric nerve
lieinguinal nerve

(Quadratus lumborum
muscle (cut)

Psoas major muscle

liolumbar ligament

4



Esophagus Gastrophrenic ligament

Inferior vena cava
Left suprarenal gland

Area for bare
area of liver

Right
suprarenal gland

Splenorenal ligament

Area for stomach

Peritoneum Area for spleen

(cut)

. Tail of pancreas
Area for liver e

Duodenum Transverse mesocolon

Peritoneum Area for small intestine

(cut)

i I
Area for colon Area for descending colon

Area for

small intestine Anterior relations

of kidneys

Aorta Inferior vena cava

_— . Posterior relations
Projection of 11th rib I o= - of kidneys

Area for diaphragm Area for diaphragm

Projection of 12th rib

Projection of 12th ri

Area for aponeurosis
of transversus
abdominis muscle

Area for aponeurosis
of transversus
abdominis muscle

Area for quadratus

Area for quadratus
lumborum muscle

lumborum muscle

Area for psoas

Area for
major muscle

psoas major muscle



Ginjal (Ren)

Hylus renalis:

- AV. Renalis

- Pelvis renalis (pyelum)

- Plexus nervosus

- Pembuluh lymphe Lateral border

Anterior surface
of right kidney

Superior pole

Fibrous capsule
(cut and peeled back)

Medial border
Hilum

Renal antery

Fiksasi ren:

- fascia renalis (f.

praerenalis dan f. Sichats Vel wibe
retrorenalis)

- capsula adiposa

- capsula fibrosa

Renal vein
Renal pelvis
Medial border

Ureter

Inferior pole



Struktur Ginjal

Capsula Renalis

Cortex Renalis —
daerah luar

Medulla Renalis —
daerah dalam

Pelvis Renalis —
saluran pengumpul

Right kidney sectioned in
several planes, exposing
parenchyma and renal pelvis

Fibrous capsule

Cortex Minor calices

Blood vessels
entering renal

Medulla (pyramids) parenchyma

Renal papilla Renal sinus

Major calices

Renal column

(of Bertin) Renal pelvis

Fat in renal sinus
Minor calices

Base of pyramid
Ureter



Aliran Darah Di Ginjal

Aorta—» Renal —» Segmental—» Lobar —» Interlobar—» Arcuate —> Interlobular—» Afferent

artery artery artery artery artery artery arteriole
Glomerulus
(capillaries)
Inferior Peritubular \
vena <«—— Renal «— Interlobar<€—— Arcuate «—|nterlobular<«— capillaries «—— Efferent
cava vein vein vein vein and vasa arteriole
recta

e Aliran limfe

PIx. Lymphaticus (jaringan ren, capsula adiposa, capsula fibrosa
{profundus}) = Lnn. Hylus renalis = Lnn. Lumbalis (paraaorticus)



Superior (apical) segmental artery,

Frontal section of left kidney:
anterior view

Anterior superior
segmental artery

Capsular and
perirenal branches

Interlobar

fiesios arternies

suprarenal artery

Anterior branch

of renal artery Arcuate
arteries

Renal artery

Posterior branch
of renal artery s
(posterior segmental artery) Cortical radiate

(interlobular)

Pelvic and ureteric branches arteries

Anterior inferior

segmental artery (Capsular)
perforating

Posterior segmental arteries radiate artery

Inferior segmental artery



NEFRON

Unit struktural dan fungsional penyusun ginjal
Ginjal manusia disusun oleh 1 juta nefron
Tempat terjadinya pembentukan urin

Terdiri dari 2 komponen utama :

1. Ca sula Bowmann & Glomerulus =2 Badan
Malpighi (corpusculus renalis)

2. Tubulus renalis
- Tubulus contortus proximal
- Loop of Henle
- Tubulus contortus distal



Badan Malphigi

Glomerulus

— Merupakan kapiler
yang berbentuk bola
berjaring

— Berhubungan dengan
arteriola

(pemeliharaan
tekanan darah)

— Arteriola afferen
(lebar)

— Arteriola efferen
(sempit)

— Fungsi : Penyaringan
/ filtrasi cairan darah

Glomerular
capsular
space

Glomerular
capillary

. " . covered by

Efferent
arteriole

Afferent
arteriole

podocytes



Tubulus Renalis

Terdiri dari :

Bagian tubulus yang

mengelilingi

glomerulus disebut

kapsul Bowman

Tubu
Leng
Tubu

us proksimal
kung Henle

us Distal

Proximal
Peritubular convoluted &, o)
capillaries  tubule capillaries
Distal
convoluted

tubule _ Glomerular

(Bowman’s) capsule

Afferent arteriole

Cells of the
juxtaglomerular
apparatus

Interlobular artery
Arcuate artery

Arcuate
| vein

Interlobular
vein

]— Loop of Henle

(b)
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Tubulus Renalis

Saluran ginjal dalam cortex

- Capsula Bowmann

- Tubulus contortus proximal
- Tubulus contortus distal

Saluran ginjal di dalam medulla

- Loop of Henle (pars ascenden et descenden)
- Ductus colligentes

- Ductus Bellini (ductus papillaris)






Pelvis Renalis

Bagian yang melebar dari proximal ureter (permulaan
ureter)

18-20 ductus papillaris ren - 1 papilla renalis
1-3 papilla renalis - 1 calyx minor

2-6 calyx minor - 1 calyx major

2-3 calyx major - pelvis renalis



Ureter

vena cava aorta
renal artery

renal vein

Saluran antara ginjal

dengan kandung kemih e IR
(vesica urinaria)
Jumlah sepasang
. : — Ureter:
Fungsi : membawa urin anspors uine
dari ginjal ke kandung placder
kemih
I - Urinary bladder:
Panjang +/ 20 cm tempo'ryarily stores
urine
Urethra:
transports unne

out of body



Ureter (lanj...)

Tempat penyempitan :

1. pelvi-ureter junction

2. persilangan ureter dgn A. Iliaca
3. tempat masuk ke buli-buli

Pembagian Ureter
1. pars abdominalis (pelvis renalis - vasa iliaca)
2. pars pelvica (vasa iliaca = buli-buli)

Pembagian ureter secara radiologis
- 1/3 proximal (pelvis renalis - atas sacrum)

- 1/3 medial (atas sacrum - bawah sakrum)
- 1/3 distal (bawah sakrum - buli-buli)



Ureter

Dinding ureter dari lumen ke arah luar:
- Mucosa
membentuk lipatan jika ureter kosong
- Muscularis
jaringan otot polos sirkuler (dalam) dan longitudinal (luar)

Vaskularisasi:
- Arteri

A. renalis, A. ovarica/spermatica interna, A. vesicalis inferior atau Aorta
(kadang-kadang)

Vena
(mengikuti arteri)

Aliran limphe:
- pars abdominalis : ke Inn. Lumbalis dan Inn. Iliaca communis
- pars pelvica : ke Inn. Iliaca interna



Vesica Urinaria

vena cava aorta

Kantung yang berfungsi sl
untuk menampung urin

renal artery

sementara Kidney:
produces urine

Kapasitas maksimal 300-

450 cc

- - | | Ureter:

Disusun oleh 3 lapisan — tmgénsudne

otot polos (m. detrusor) e Lrinary

- longitudinal — sirkular —

longitudinal Urinary bladder:
temporarily stores

Berhubungan dengan urine

uretra Urethra:

transports urine

out of body
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Median umbilical
ligament

Ureter

Peritoneum

Detrusor muscle

Ureteral openings A Transitional

Trigone N | epithelium ucosa
Neck of urinary bladder - Lamina propria !

Internal urethral
sphincter

External urethral sphincter
(in urogenital diaphragm)

(a)




Trigonal ring internal
Pasterior loop sphincter

Loop of Heiss timvoluntary)

Vagina

Urethra

Levator ans muscle
Urogenntal hiatus

Sphincter
Pt - urathrae muscle : S
erinea xtermn
body —_ :;J‘Le:;reovagmal sphincter
. (voluntary)
Compressor
urethrae muscle



V. Urinaria Feminina

Female: frontal section

Peritoneum

Body of bladder
Fundus of bladder
Interureteric crest
Left ureteric orifice
Trigone of bladder
Neck of bladder

Paravesical endopelvic fascia

and vesical venous plexus

Vesical fascia

Tendinous arch of levator ani muscle

Obturator internus muscle
Levator ani muscle

Tendinous arch of pelvic fascia

Urethra

Sphincter urethrae muscle
Perineal membrane

Round Inferior pubic ramus
ligament Crus of clitoris and ischiocavernosus muscle
of uterus

Bulb of vestibule and bulbospongiosus muscle
Deep perineal (investing or Gallaudet’s) fascia

Superficial perineal (Colles’) fascia
fagina



V. Urinaria Masculina

Peritoneum

Body of bladder
Fundus of bladder
Ductus (vas) deferens
Interureteric crest

Right ureteric orifice mﬁmgi
Trigone of bladder sphincter
Neck of bladder Tendinous

/" arch of
pelvic
fascia

Paravesical endopelvic fascia
and vesical venous plexus

Tendinous arch of levator ani muscle
Uvula of bladder
Obturator internus muscle
Levator ani muscle
Capsule of prostate

Anterior
recess of
ischio-
anal
fossa

Inferior
pubic

Prostate and prostatic urethra ramus

Seminal colliculus

Crus of
penis and
ischiocaver-

Bulbourethral (Cowper’s) gland
nosus muscle

Perineal membrane and sphincter urethrae muscle
Bulbous portion of spongy urethra

r\f% Corpus spongiosum and bulbospongiosus muscle
j //y i Deep perineal (investing or Gallaudet’s) fascia

Superficial
perineal
(Colles’) fascia



Vesica Urinaria

Vaskularisasi
1. Arteri
- A. vesicalis superior
- A. deferentialis/A. vaginalis
- A. vesicalis inferior
2. Vena

- plx. venosus vesicalis/prostaticus - V. Iliaca interna - V.
Cava inferior

Aliran limfe

Facies sup. et inf. lateral : ke Lnn. Iliaca externa
Facies post. : ke Lnn. Iliaca externa et interna
Collum : ke Lnn. Iliaca communis et Lnn. sacralis



Uretra

aorta

Saluran yang membawa vena cava
. , w
urin keluar dari tubuh e

renal artery

wanita =2 hanya dilalui urin,
pria = urin & sperma

Kidney:
produces urine

Ureter:
transports unne

toward urinary
bladder

Pria : panjangnya + 20 cm,
terbentang dari collum vesica
urinaria sampai orificium urethra

externum pada glans penis.

Urinary bladder:
temporarily stores

Wanita: panjangnya + 3,8 cm, :
urine

terbentang dari collum vesica
urinaria sampai vestibulum, + 2,5
cm di bawah clitoris.

Urethra:
transports unne

out of body



Uretra (Masculina)

Saluran fibromuscular
Merupakan jalan sekret dari:
- vesicula seminalis

- gld. Prostate

- gld. Bulbouretra

- spermatozoa



Uretra (Masculina)

Pembagian uretra
1. Uretra posterior
- pars prostatica
- pars membranacea
2. Uretra anterior (pars cavernosa/spongiosa)
- pars bulbosa
- pars pendulare
- fossa naviculare
- meatus uretra externum



Uretra (Masculina)

Vaskularisasi

- A. haemorrhoidalis /rectalis media
- A. vesicalis caudalis/inferior

- A. bulbi penis

- A. uretralis

Venanya melalui plexus vesicopudendalis dialirkan ke v.
pudenda interna

Aliran limphe:
- dari pars prostatica dan pars membranacea mengikuti A.
pudenda interna - Inn. Iliaca interna et externa.

- dari pars spongiosa = Inn. Inguinalis dan Inn. Iliaca externa.



Uretra (Feminina)

Panjang + 4 cm

Vaskularisasi:

- proximal - A. vesicalis inferior

- media =2 A. vesicalis inferior et A. uterina
- distal 2 A. pudenda interna

Venanya masuk ke plexus venosus vesicalis dan V.
Pudenda interna

Aliran limphe:

Mengikuti A. pudenda interna ke Inn. Iliaca interna et
externa



etal peritoneum
Detrusor muscle

P.

Prostatic urethra

urethra

Membrmanous

Cavernous (erectile)
tissue of penis
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Ureter

Urinary bladder
Large intestine
Symphysis pubis
Seminal vesicle
Vas deferens
Ejaculatory duct
Prostate gland
Urethra : ! Bulbourethral
i
. gland
Corpus cavermnosum ————————
i [/
Corpus spongiosum — Anus
Penis
Epididymis
Glans penis Testis
Prepuce
Scrotum

(@)



Prostatic 2

urethra
Intermediate
part of
(membranous)
urethra _

— —
Bulbous { (
portion 3 %\ 1

=
.
o
£ !
g
- |
=
]
.
>
S
% Pendu-
§ lous < ';
@ | ipende) a
portion
s

Roof of
urethra

*3
gt.—-' Corpus cavernosum

Internal
urethral S ’ Trigone of
sphincter ~3 &8, urinary bladder

L
-~ >

P

I”i - = ) Urethral crest

Jvula of bladder

Prostate

Prostatic sinuses
Openings of

/' Prostatic utricle prostatic ducts
Sphincter urethrae muscle
Openings of
ejaculatary ducts

Bulb of penis

s 1 ol Bulbourethral

(Cowper’s) gland

Openings of bulbourethral
ducts

Tunica alDURINEa s

s COIPUS SPONRIOSUM
Tunica albuginea

| _— Deep artery of penis

—— Intercavernous septu
of deep |Buck's) fascia

|~ Urethral lacunae (Morgagni) .,: !
and urethral glands (Littré) ‘

Lacuna magna (inconstant)

Navicular fossa

Glans penis

External urethral orifice (meatus)



Superficial dorsal vein

Skin
Dorsal artery and nerve
Deep dorsal vein
Lateral superficial vein

Superficial (dartos) fascia of penis
Corpus cavernosum and its

Deep (Buck’s) fascia of penis tunica albuginea

intercavernous Deep artery

septum of deep fascia
Corpus spongiosum and its

Urethra tunica albuginea

Section through body of penis



Prostat Normal Prostat Bengkak




| 5
g '-. . \

L 7 \
Ny \'. o : ‘ |
|| f ‘s <2 .\'c_ ,A\\ :
fallopian tube —— ~ ﬁ\ \> ey
L . | —sigmoid colon

|\
H——uterus

'. E' ornix
F’ cervix

~rectum

bladder

pubic bone
g-spot

clitoris

urethra
vagina



Mons pubis

Commissura Bbhomum antenor

656

Preputium clitonds

Glms cltondis

Labmum musjus
pudendi
Ductus parmurethradis
(yCrhe)
Carnna urcthrls
vignae
Labum mimnus
pudenc:
Ductus ghindule
vestibukins maons
(vcine)
Frenulum kbiorum
pudendi

Commssura ibiorum
pOstenor

Raphe imedina)

Frenulum clitonds

Ostium urethme
extemum

Vestibulum vaginae
Ostium vaginae
Hymen

Fossa vestibuli vaginace

Penncum

Anus




Pengaturan Cairan Tubuh

Hipofisis
Posterior

e

Pusat Pengaturan
Osmoregulasi — ;‘/3 Haus

Hypothalamus

meningkatkan
Penyerapan air

=

Minum air dalam
Jumlah cukup

STIMULUS:
Ketika kadar air pada tubuh
berkurangMisalnya pada saat
panas hari, atau
berolah raga, maka tubuh
menstimulus hipotalamus

Penyerapan air
Memulihkan kekurangan
Cairan tubuh

Tubulus Pengumpult

Kadar Cairan Tubuh

Normal (Homeostasis)

N\




INNERVASI

GINJAL
Simpatis:

; }l\l/Ielepaskan enzim renin untuk peningkatan tekanan
ara

Parasimpatis: -

VESICA URINARIA
Simpatis - Relaksasi otot polos vesica urinaria
Parasimpatis - Kontraksi otot polos vesica urinaria

URETRA
Simpatis - Kontraksi sfingter uretra
Parasimpatis = Relaksasi sfingter uretra
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