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Liver
Gallbladder
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Diffuse abdominal pain

Acute pancreatitis Mesenteric ischaemia
Diabetic ketoacidosis Peritonitis (any cause)
Early appendicifis Sickle cell crisis
Gastroenteritis Spontaneous perntonitis
Intestinal cbstruction Typhoid fever

Right or left upper quadrant pain

Acute pancreatitis
Herpes zoster

Lower lobe pneumonia
Myocardial ischaemia
Radiculitis

Right upper quadrant pain A 7t | : /

Left u uadrant pain
Cholecystitis and biliary colic PPera i

Congestive hepatomegally Gastritis

Hepatitis or hepatic abscess Splenic disorders (abscess,
Perforated duodenal ulcer rupfuns)

Retrocecal appendicitis (rarely)

Right lower quadrant pain

Appendicitis Left lower quadrant pain
Caecal diverticulitis E ST E
Meckel's diverticulitis ; » Sigmoid diverticulitis
Mesenteric adenitis

Right or left lower quadrant pain

Abdominal or psoas abscess Mittelschmerz

Abdominal wall haesmatoma Pelic inflammatory disease

Cystitis Renal stone

Endometriosis Ruptured abdominal aortic ansurysm
Incarcerated or strangulated hernia Ruptured ectopic pregnancy
Inflammatory bowel disease Torsion of ovaran cyst or teste




Dinding Ventral Abdomen
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L : r falciform
Latissimus dorsi muscle Branch to fa cifo
ligament of liver

Intercostal arteries Musculophrenic

arteries

b Fx:emall LAY — vy e . Epigastrica superior
muscles nterna 3 A Rl 5 &

Innermost Diaphragm

Diaphragm Transversus abdominis
muscle and aponeurosis
Anastomoses with lower
intercostal, subcostal
and lumbar arteries

Rectus abdominis
muscles

Internal abdominal

External, oblique muscle
Internal

abdominal External abdominal
oblique : oblique muscle
muscles

Posterior layer of
z % rectus sheath

Transversus abdominis muscle
Arcuate line
Ascending branch of

deep circumflex iliac artery m a. Epigastrica inferior
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Superficial

) : Superficial circumflex
epigastric artery (cut)

iliac artery
Superficial external Femoral artery
pudendal artery
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Struktur Khusus Dinding Abdomen

abdomen

LLinea alba - garis 0.k. pertemuan aponeurosis otot-2 dinding

Sarung Rectus ( Vagina m.recti abdominis ) = Kumpulan

aponeurosis yang membungkus M. rectus abdominis :

— diatas umbilicus :

« diatas m. rectus : lamina anterior : Fascia m.o.a.e & Fascia m.o.a.i
« dibawah m. rectus : lamina posterior : Fascia m.o.a.l & Fascia

m.transversus abdominis

Aponeurosis of external
abdominal oblique muscle

Aponeurosis of internal
abdominal oblique muscle

Aponeurosis of transversus
abdominis muscle

Posterior layer Falciform
Peritoneum of rectus sheath ligament

Extraperitoneal
(subserous) tissue Transversalis fascia

External abdominal
oblique muscle

Internal abdominal
oblique muscle

Transversus
abdominis muscle

Subcutaneous fat
(superficial fascia)




Struktur Khusus Dinding Abdomen

« dibawah umbilicus :

« diatas m. rectus : lamina anterior & posterior

 dibawah m. rectus : Fascia transversalis

Section below arcuate line

Aponeurosis of external
abdominal oblique muscle

Anterior layer of rectus sheath

Aponeurosis of internal Rectus abdominis muscle
abdominal oblique muscle

\poneurosis of transversus
ibdominis muscle

Transversalis fascia

Peritoneum Urachus
(in median
Extraperitoneal umbilical
(subserous) tissue fold)

V

Medial umbilical
ligament and fold

Umbilical

prevesical
fascia

External abdominal
oblique muscle

Internal abdominal
oblique muscle

Transversus
abdominis muscle

Subcutaneous fat
(superficial fascia)




e Canalis inguinalrs

oL W« L O [® [&

Inguinal fascia lata
C

(Poupart’s)

ligament
Superficial
circumflex

Intercrural fibers ci
iliac vessels

Superficial . P~ : : :
inguinal ring I | RS 0 ' e i Superficial
N, : ’ = epigastric vessels

External spermatic
fascia on

spermatic cord Superficial external

pudendal vessels

Cribriform fascia i/ | YIAE, < ' A Tl Fundiform ligament

in fossa ovalis

Superficial (dartos)
fascia of penis
and scrotum (cut)

Fascia lata -

Great
saphenous vein
Deep penile (Buck’s)
| IR (2 e ¢ ( fascia with deep
Superficial W U . I dorsal vein of penis
dorsal vein of penis T S showing through
Merupakan saluran yang berjalan melalui dinding abdomen anterolateral bagian bawah. Pada
laki-laki dilalui oleh funiculus spermaticus dan N. ilionguinalis. selanjutnya sebagai funiculus
spermaticus. berjalan serong ke arah anterior, medial dan inferior. Lalu keluar melalui anulus
inguinalis subcutaneus (external) yang berbentuk seperti segitiga pada aponeurosis. M.

obliquus externus abdominis.
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HERNIA UMBILICALIS

Umbilical
hernia




ara

A T ‘
f_. . W

Y

Very large.




HERNIA EPIGASTRIKA

Epigastric hernia




HERNIA FEMORALIS

Femoral
hernia

Herniated
intestine
causing
visible bulge



HERNIA INGUINAL

Hernia inguinalis

Hernia inguinalis terjadi jika
sehagian dari usus kecil masuk
ke dalam kanalis inguinalis




PERITONEUM DAN CAVITAS PERITONEAL
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* Peritoneum : Diaphimtm
suatu selaput serosa yang
melapisi dinding cavum Pancreas-
abdomen dari sebelah Duodenum

dalam terdiri dari dua
lembar yaitu peritoneum
parietal dan viscerale.

Jejunum

e Peritoneum yang langsung
melekat pada dinding
abdomen disebut
peritoneum parietale

* peritoneum yang menutupi
organ-organ disebut —F L& ,-./"’ \—Pemonealcav-tv
peritoneum viscerale Edid ,—Urmaw bladder




Organ intra dan extra peritoneal

bila organ tersebut
hanya sebagian Saja

yang dilekati oleh

peritoneum maka Gaster Ren, Pancreas,
organ ini disebut organ Trias porta Colon ascendens,
retro/extraperitoneal Lien Colon
Sebaliknya organ yang descendens, Vena
keseluruhannya atau cava inferior,

hampir seluruhnya
(lebih dari setengah
bagian) dibungkus oleh
peritoneum disebut
organ intra peritoneal.

aorta




Omentum : lipatan dari peritoneum

Omentum minus

2 lapis peritoneum
visceralis antara
curvatura minor gaster &
hepar

Omentum majus

4 lapis peritoneum
visceralis dari curvatura
major ke distal

Biasa berisi jaringan lemak
untk melokalisir infeksi

Liver
Lesser omentum

Pancreas
Falciform
ligament

Stomach
Duodenum

Transverse
mesocolon
Transverse colon
Mesentery

Greater
omentum

Jejunum
lleum

Visceral
peritoneum

Parietal
peritoneum

Urinary bladder
Rectum




Omentum Mayus

GREATER
OMENTUM

Transverse
colon

MESOCOLON
Jejunum
MESENTERY

Descending
colon

lleum

Sigmoid
colon

FALCIFORM
LIGAMENT

Transverse
colon
(underneath)

GREATER
OMENTUM

Copyright 2010, John Wiley & Sons, Inc.



Omentum Minus

Transverse
colon

Ascending
colon

)

Copyright 2010, John Wiley & Sons, Inc.
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Stomach

Duodenum

Descending
colon

Sigmoid
colon




Abdomen dan Alat-alat Dalam
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{ Accessory Digestive Organs Gastrointestinal Tract

(Digestive Organs)
Parotid salivary gland
Teeth & ~ Oral cavity
Tongue Pharynx

Sublingual salivary gland -
Submandibular salivary gland-

£

Esophagus
Liver
- Stomach
Gallbladder — Duodenum
Fancrens - Transverse colon

- Ascending colon
Descending colon

Small intestine

Cecum
Sigmoid colon
Appendix
Rectum

Anal canal

Anus
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Upper lip
Superior labial frenulum

,-

Hard palate and
transverse
palatine folds

Soft palate
Glossopalatine arch ~. Uvula
Pharyngopalatine arch L B oicos
Palatine tonsil

Tongue

Salivary duct orifices | | ‘ e Lingual frenulum

Sublingual
Submandibular

", '{ ,
Inferior labial frenulum > | /

Lower lip

, Teeth
o= ~ Gingivae

(a)
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5 — Soft palate

Hard palate—z— " .. Palatoglossal

Oral cavity /E8l /1. arch
YR U
Uvula
ongue Palatine tonsil
Oropharynx
Vestibule Lingual tonsil

Epiglottis
Laryngopharyn

Trachea




Parotid gland

Tongue m

Vet {t"‘ " ——

Ducts of
sublingual
gland ) Parotid duct
| Masseter muscle

Frenulum
of tongue (Bc%ctl)y of mandible
Sublingual Posterior belly of
gland digastric muscle
Mylohyoid gﬂgtmandlbular
muscle (cut

: Ve Submandibular
Anterior belly of gland

digastric muscle

(a)



Alimentary Canal

0 50 100 150
Y [ [ I I \ [ | 1 1 \ I I | [ Y cm

Mouth Duodenum (of small intestine)

e ; Cecum (of large
Large intestine intestine)
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Wave of contraction Wall of Gl tract

a) Peristalsis b) Segmentation




TN

ewing (mouth) J

*Ch
* Churning (stomach) =l
» Segmentation

°
(small intestine) 2

A Chemical |
digestion

Small N8
intestine ® oo
Large 0 ¢

intestine Q ‘ ®

...........

Pharynx

Esophagus

Propulsion

« Swallowing
(oropharynx)

« Peristalsis

(esophagus,

stomach,

small intestine,

large intestine)

Stomach

Lymph
vessel

Blood
vessel

Mainly H,0

Feces

Anus

Mouth:
taste,

chewi
formation of
food bolus

— A. Function of gastrointestinal organs

/' Passage time |

_of food intake)

(from time

digestion,
absorption ,

Cecume
storage

Colorn: .
absarption

Ractum:
storage.
excration

(After Kahle, Leonhardt & Platzer)



Six Sphincters

Parotid

gland -
- Mouth

== Salivary glands

Upper U
gspophageal —_ / _~Esophagus
sphincter A
(UES)

Lower

_. esophageal
sphincter

LES)
Liver._ | £

Gallbladder __

Pyloric e Sphincter of Oddi

sphincter / :
) ~Pancreas
Duodenum~ . 44 .

Ascending— £ L3 T Jejunum

T lleum

Anus

Appendix”

Internal and external
anal sphincters

d. Boron & Boulpaep: Medical Physiology, Updated Edition www.studen
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Fundus
Esophagus

Cardia

Longitudinal_
layer
(outer)

Circular
layer -Three layer
(middle) of smooth

Obhque muscle
layer
(inner)

Body

Pyloric
orifice Pyloric Lesser
Duodenum sphincter ~ curvature

Greater curvature

Pylorus

Gastric folds
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Opening to gastric pit

Gastric pit

_Simple columnar epithelium

Lamina propria

A4 o PR o
AT,

A3

Lymphatic vessel

v

-
™
W
e
AN

&

Muscularis mucosae

Submucosal nerve plexus

Bl
B

—Oblique muscle

— | Circular muscle

Longitudinal muscle

Myenteric nerve plexus Artery Vein
a) Sectional view




Sekresi lambung

« Terdapat 5 tipe sel yang mensekresi kelenjar:
— Sel Goblet mensekresi mukus
— Sel Parietal mensekresi asam hidroklorida, faktor
Intrinsik
— Sel prinsipal (chief cell) mensekresi pepsinogen
— Sel argentaffin mensekresi serotonin dan histamin

— Sel endokrin (G cell) mensekresi hormon gastrin




Asetilkolin membangkitkan sekresi semua sel-
sel sekretoris, yaitu sekresi pepsinogen oleh
chief sel, asam hidroklorida oleh sel parietal,
mukus oleh sel mukus

Gastrin dan histamin merangsang dengan kuat
sekresi asam hidroklorida oleh sel parietal
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c) Gastric

Surface mucous cell
(secretes mucin)

“‘i Mucous neck cell
§ " (secretes alkaline
~ mucin)

Parietal cell (secrete
hydrochloric acid and
) intrinsic factor)

| Chief cell (secretes
3} pepsinogen)

‘ Enteroendocrine cell
,;\ (secretes gastrin)




Surface

epithelium

Lamina
e propria

Muscularis

| mucosae =S
Submucosa
(contains Oblique =
submucosal layer — B
plexus)

. |Circular
Muscularis-|, e,
externa -
(contains :;°';9rl'tl'dlnal =
myenteric |2/ =
plexus) |

Serosa e

Stomach wall

(a)

Esophagus

Muscularis
externa

Longitudinal layer

Circular layer
Oblique layer

Lesser
curvatur

Pylorus-,

\—Pyloric
sphincter

Gastric gland —— - Gastric pit -

!

Cardicesophageal

Pyloric
antrum

Pyloric " Pyloric

Gastric pits

-

/ e

joeo Nl oF——Surface
= = B epithelium
: g Pepsinogen

Pepsin

Mucous
neck cells

Parietal cells —

~— Enteroendocrine
(<) cell

Copyright © 2006 Pearson Education. Inc., publiching as Benjamin Cummings.




3 fase sekresi lambung:

— Fase sefalik: berlangsung sebelum makanan
masuk lambung (melihat, membau,
membayangkan makanan) atau waktu makanan
masih dimakan

— Fase gastrik: begitu makanan masuk lambung
dan selama masih tetap di lambung

— Fase intestinal: makanan dalam duodenum,
akibat sejumlah kecil gastrin yang dihasilkan
mukosa duodenum




Shier/ButlerLewis. Hole's Human Anatomy and Physiology, 8th edition, Copyright © 1999, The McGraw-Hill Companies, Inc. All rights reserved.

Stomach Movements

Pyloric—

\ sphincter\

Capvnaht @ 2006 Paarson Education Inc  pubishing as Baniamn Cumminas:



Digestive Homeostasis
Disorders

« HEART BURN — ACID from the stomach
backs up into the esophagus.

Stomach
contracted




Ringkasan : Fase sekresi lambung

Stimulatory Events

Cephalic phase

D sight » Cerebral cortex
and thought conditioned reflex
of food

@ Stimulation of ———— > Hypothalamus — Vagus
taste and smell and medulla nerve
receptors oblongata

Gastric phase

@ Stomach ——>» Vagovagal —> Medulla — Vagus
distension reflexes nerve
activates
streich
receptors

— |_ocal
reflexes

@ Food——— G cells —— Gasirin release ——>
chemicals to blood
(especially
peptides
and caffeine) =
and rising pH ) ‘
activate
chemoreceptiors

Brief

Intestinal phase
effect

@ Presence of low ——> Intestinal (enteric)
pH, partially digested gastrin release
\< b foods, fats, or to blood
hypertonic solution
& in duodenum when

\ stomach begins to
empty
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Duodenum

Duodenojejunal
flexure

lleocecal valve




RIENL Gd5LHIC AHETY

e il \
Right free margin of lesser A

omentum (hepatoduodenal ligament) Common hepatucﬂartery

Pyloric opening

Superior flexure Qe 4 : B Common bile duct

Superior (1st) part 1. Pars cranialis

(ampulla, duodenal
cap, or bulb) i
(smooth mucosa) ;

Accessory pancreatic
duct (of Santorini)

Principal pancreatic

Deseending duct (of Wirsung)
(2nd) part i
duodenalis LN o N L TN Duodenojejunal flexure
Circular folds Jejunum

(of Kerckring)

Head of pancreas

Ascending (4th

) g3 Superior mesenteric arte:y

£ =3

transversalis =

Inferior flexure

<

Horizontal (3rd) part



Ligamentum Treitz

* Penggantung duodenum

» |etak : bagian terminal dari flexura duodeno
jejunalis

« Terdiri atas :

— Otot skeletal dari diaphragma sekitar Hiatus
Oesophagicus ke jaringan ikat sekitar A. coeliaca

— Otot polos ( mendapat inervasi saraf otonom )
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Simple columnar
epithelium with microvill
{absorbs nutrients)

2

Circular folds Capillary network

Goblet cells

Inner circular layer 4 Lacteal

Outer longitudinal laye Enteroendocrine cells

(secrete hormones)

Serosa

a)
Intestinal gland

Lymphatic nodule

Muscularis mucosae

Venule
Lymph vessel
Arteriole

(c) Intestinal villus

Inner circular layer :
Tunica muscularis
Outer longitudinal layer

(b) Section of small intestine




Jejunum

Mesentery Intestinum tenue :

Loop from superior Terdiri dari:
mesenteric artery
(intestinal branches)

— Duodenum, Jejunum

Straight arteries , lleum

(arteriae rectae)
e Mucosa:
Serosa (visceral
peritoneum

— Pilica circularis Kerkringi

Longitudinal o Submucosa

muscle layer

— Glandula Brunner

Citedias N Ay Ak i LAY — Patches of Peyer (ileum)

muscle layer

Submucosa O Muscularis

Mucosa e Serosa

— Peritoneum visceralis

Circular folds
(of Kerckring)

Solitary lymph
follicle (nodule)




Arterial arcades from

lleum

Mesentery

superior mesenteric
artery branches

Straight arteries
(arteriae rectae)

Serosa (visceral
peritoneum)

Longitudinal
muscle layer

Circular
muscle layer

Submucosa
Mucosa
Circular folds
Solitary lymph follicles (nodules)

Aggregate lymph follicles (Peyer’s patches)




Free tenia (tenia libera)

Labial form of ileod
{as seen commonl
and occasionally ir

McBurney’s
point

Terminal pa

Frenulum

Free tenia
(tenia libera)

Vermiform appendix
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Common bile duct Tail of

pancreas

Ducdenum

Accessory

pancreatic duct

Hepatopancreatic

ampulla : ;

Major duodenal o = ' b . ». & G e Pancreatic
papilla el ] : W o -f_‘i aofl islet

(a) Head of pancreas

Pancreatic acinus
(b)



Pancreas
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Right hepatic duct Left hepatic duct
Cystic duct Common hepatic duct

Common -
bile duct - "’ P
Gallbladder . V& Pancreatic duct

~

: Pyiorlc sphmcter
- — "37 <

e ‘_1—3.. 'F 3 3 _
Minor duodenal . O s o et {0
papilla s L

Tail of
Duodenum

pancreas

Major duodenal Common Pancreatic

papilla SR e, A bile duct duct
Sphincter muscles > " B . \\ ?; ’ ;
Head of pancreas ' H“\ b
NN X

Duodenal papilla — - A BN\
&
N TR
- o ;\ /" T —
Hepatopancreatic Hepatopancreatic
ampulla sphincter

Intestinal lumen




@‘ Acidic chyme
containing partially
digested fats (fatty
acids) and proteins
(amino acids)

Secretin

Pengaturan Sekresi Pancreas

@ Parasympathetic
impulses along
vagus (X) nerves

.

@ Stimulate
secretion
of pancreatic
enzymes

B

Stimulates
secretion of
pancreatic
juice rich in
bicarbonate

b
iy

Stimulates
secretion of
pancreatic
juice rich in
digestive
enzymes

_®

A







Functions of the Liver

* Bile production
Salts emulsify fats, contain pigments as bilirubin

« Storage
Glycogen, fat, vitamins, copper and iron

« Nutrient interconversion

« Detoxification
Hepatocytes remove ammonia and convert to urea

 Phagocytosis

Kupffer cells phagocytize worn-out and dying red and white blood
cells, some bacteria

e Synthesis
Albumins, fibrinogen, globulins, heparin, clotting factors




Enterohepatic Circulation
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Merupakan sirkulasi
dari lever dan
Intestine

Bilirubin dikeluarkan y T\
ke usus dan | \
diabsorbsi, \

kemudian kembali ﬁ %'JSQZ?'Sem
lagi ke hepar allbladder M _common \

_ Small  \{ bile duct/ \
Sebagian akan Intestine \ N
dikeluarkan melalui \ o

eces 0




Bilirubin Production & Metabolism:

Extravascular or intravascular hemolysis

Unconjugated bilirubin Urobilinogen
Blood + alb.umin 1
Hepatic sinusoid
Unconjugated bilirubin

transported with
ligandin or
Z protein

Hepatocyte conjugated to
glucuronic acid

v
Conjugated bilirubin

Urobilinogen

Biliary
system

Urobilinogen
excreted in
urine

bacterial
Conjugated bilirubin PIRO

Small intestine

Q
Urobilinogen 2076 ~Feces

stercobilin



Portal Hypertension

Forial wain

SuUperior
mesenteric
wEire

——

—
Inferior -
measantaric

Wil

——

Esophagus

- Coronary v.

Splaean

™ Splenic vei

Kidrney

Left renal wein

Imfericr wena cava



Signs of Liver Disease

¢ Ascites

Jaundice

Palmar erythema

Asterixis

Testicular atrophy, gynecomastia

* Muscle wasting, Dupuytren contracture

Splenomegaly
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Varices on EGD




Varix Banding

Narmwe .
















H

1.
q.
7.
9.

Tractus Hepatobiliaris

1 P 11

E ==

H

VFE

: Hepar VF : Vesica Fellea P :Pancreas D:Duodenum

D. hepaticus 2. D. hepaticus communis 3. D. cysticus

D. choledochus 5. D.Pancreaticus major 6. D. hepato-pancreaticus
Ampulla ( hepato-pancreaticus ) vateri 8. Sphincter Oddii

Papilla duodenalis major vateri 10. Ductus pancreaticus minor

11. Papilla duodenalis minor
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Left and right -
hepatic ducts

Cystic duct —
Common hepatic duct

Common bile duct

Main pancreatic ——
duct

Hepatopancreatic -
mpulla

Major duodenal -
papilla

Duodenum——mm—9%

6) Left and right hepatic ducts merge to form a common hepatic duct.
(g) Common hepatic and cystic ducts merge to form a common bile duct.

@ Pancreatic duct merges with common bile duct at the hepatopancreatic
ampulia,

@) Bile and pancreatic juices enter duodenum at the major duodenal papiila.




Intestine Crassum

Left colic
(splenic) flexure

Right colic

hepatic) flexure Transverse mesocolo

ransverse colon —a TINR Bl aE  ae gy Epiploic appendages

Superior T a7 o Nk A Yoo
mesenteric artery AR R P L I Descending colon

Haustrum

Ascending colon

lleum ——y—— ——— L Cut edge of mesentery

lleocecal valve e Pl ] A Teniae coli

Sigmoid colon
ecum

o
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Creater omentum (cut away)

Right colic Transverse mesocolon
thepatic) flexure Left colic
Transverse colon (splenic)
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Peritoneum
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Reflek Defecatio

- nafas dalam
- éom‘mﬁﬂ' otot perut
» - mendorang dasar pelyis

Feces - RECTUM

Distepsi transmisi ke medulla spinalis
Merangsang saraf afferen

Lewat plescus myentericus

Gelombang Peristaltik memperkuat lewat syaraf parasympatic
- colon descendens
- sigmoid
- rectum

Us
- reseptive relaxation : sphincter ani internum
- relaxasi : sphincter ani externum

DEFEJATIO
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anal sphincter
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Portacaval anastomoses

1 Esophageal 2 Paraumbilical
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Esophageal veins
Blood from superior
mesenteric vein

. Blood from splenic, gastric
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Mixture of above two

Caval tributaries
Left gastric vein
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gastro-
epiploic
(gastro-
omental)
vein

Splenic vein
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