ol

Q2.

Stemach
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Stomach

, ’ EmbRyelogy

—*

Pancreas

Drarsal aoria

Mesonephros Infofar
Cizrual
- Mmesogaskium -

PET CaeE

— LTI ——

Viendra _
Hl‘ﬂgiil‘l’.lrl‘ﬂ

Liver ——
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Stomach

>

o i FEmbryology

A R, -

-
h

Irferior wens cava
Infericrvena cava Baricieas

Gastmbanata Bidremal

Lnleam
(rarsal f

. P o ait rium

- Pancres;

= aEEn

Falciform ligament



Stomach

EmL:)_r‘onogy

A z7 dars B 28 days




Stomach

Esophagus -

Cardia

I|
Lesser curvature)|
Pyloris 7

Juodenum ——

Antrum

Body

// Greater
curvature

Copyright © 2004, Elsevier.
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Pyloric sphincter

Duodenum . =i

/4

Stomach

Esophagus ET":-

Cardia

Longitudinal
muscle layer

Circular Vs
muscle layer — [§

Lesser curvature L&
(medial surface) 4

4

- Body

o
¥, ";Z-"-"" Left gastroepiploic
| vessels

Oblique muscle layer
overlying mucosa

Greater curvature
(lateral surface)




Visceral
peritoneum

Stomach

Parietal
peritoneum

Greater omentum
Omental bursa

Small intestine

Urinary bladder
(retroperitoneal)

Stomach

%\ Coronary ligament

. Lesser omentum

Pancreas
(retroperitoneal)

Transverse mesocolon

Rectum
(retroperitoneal)

UTMCK



Stomach

/—\T]El."[-afﬁ} - Blood Supp|y

Branches
to greater
omentum

Right
gastroepiploic
artery

Left gastro-
epiploic artery
Short gastric
arteries

(vasa brevia)

Right gastric artery —
Left gastric artery

A
7

Hepatic artery &~ I8 17 3 | ‘

ro- - -
e - *’Pancreas Y,
duodenal i e
a.andv.’ ;

: Eg_riéféétic duct -

B

g i {
Inferior  fDes¢endjng
mesenteric _—colon
artery

Superior
pancrealim-
duodenal artery

Inferior pancreatico-
duodenal artery

Superior

lleocolic artery mesenteric
Abdominal a.and v.

aomna

Copyright ©@ 2004, Elsevier.



Stomach

ARcLemyE Eymphatic Drainage

Ed

Pancreaticolienal
group of nodes

Inferior gastric sub-pyloric group

Copyright © 2004, Elsevier.



Stomach

Aeitomyz linnervation

Right vagus nerve
\I\ - Left | vagus nerve

Line of division for _ , -

truncal vagotomy | | \‘»//
Line of division for
selective vagﬂtamy i r_

Hepatic branch /

of left vagus — 4
Celiac /
branch of ,-f
right vagus ~ |Antenor | - -.
nerve of | f_ /
—1 Latarjet /
Pyloric branch /
of left vagus / :
AW/

I‘“‘H._'_<
R\ TN

Copyright © 2004, Elsevier.



Stomach

g HI: Iogy

Copyright @ The MoGraw-Hill Companies, Inc. Permisaion reguired

for reproduction or dizplay.

Enteric plexus Serosa or
I . . Blood .
Submucosal Myenteric vessels Vlscera|
plexus plexus / eritoneum
i ,ﬂg M/:Ne;ﬂu:sertery b
S - | . .
5“'3'““*:“53 '“‘:x, 2 N et Muscularis:
Duct from gland d&_t\ /" Th |
Lymphatlc g \M Serosa ree layers
nodule \6*§ .'-'{. - Connective s Outer
> = b | tissue layer : :
:1‘1“0“53 @, @; /141 , -—Peritoneum longitudinal
cpithelium /] = Middle circular
Lamina Submucosa N = |Inner oblique
propria ¥ ) _
Muscularis . Submucosa

mucosae Muscularis
Circular muscle layer
Longitudinal muscle layer

Mucosa
3 sub layers



Stomach

©
i
o
=
m
o}
==
L

Lumenal

Mucous
neck cells

Muscularis

Mucous
epithelial

¢ Entrances to

gastric pits

mucosae




Gastric pit
(opening to
.‘ gastric gland)

.

Mucous

Lymphatic
vesseal

Lamina
propria

Muscularis
mucosae
Submucosa

Oblique ¢
muscle

Circular
muscle

muscle

epithelium —— &b

Stomach

\eillelll Mucous
: cells

L~Meck

Parietal

Longitudinal |

Serosa { =

Gastric |
gland




Openin
nfpaulrﬁ:
gland

Stomach

Lumen of
nl:mnmh Source 5“5 bstance ggm:;:s for Fu .
Tonic secretion;
' Physical barrier between
Mucus increased with
Mucous irritation of mucosa|luMmen and epithelium

cell Bicarbonate i“m with Em Eﬁ:ﬁ :::Ld to
epithelium
e T P
/ Intrinsic factor ' g:;nt%hm ﬁ“:‘ h:m"
nlerﬁ::gwafﬂn- Histamine wnm, ggg:;mr:t mstril:

Pepsin{ogen)

Gastric lipase

Acetylcholine, acid,
secretin

Digests proteins

Digests fats

Somatostatin

Acid in the stomach

Inhibits gastric acid
secretion

Gastrin

holine,
peptides,
and amino acids

Stimulates gastric
acid secretion




Stomal

PhysielegyaEUnctions of the Stomach

B 5l storeiefg oj Imrlue 2d food

NV EGEnIcalNeeakadewn of food

_HDISTURLIGHROI chien: cal bends via acids
andienzymes (pepsin)

: Droduction of intrinsic factor
Very little albsorption of nutrients

Some drugs, however, are absorbed

Enteroendocrine cells

UTMCK



Stomach

PhRYSIelegys Gastic Acid Secretion

Capillary "\ Stomach
— CO; +H,0 Epithelial cell lumen

=

Carbonic anhydrase
Kt ?-

‘r

H,CO4

FHEO; l ,MD
N—> H OH H*

cI- : Cl- K*

Acid production by the parietal cells in the stomach
depends on the generation of carbonic acid;
subsequent movement of hydrogen ions into the
gastric lumen results from primary active transport.



Stomach

—

YSICIOEE Gfﬁ[_ric Acid Secretion

o

7
1e inhibitc

three stimulatory

signal s

acid sec

parietal cells

in the stoma% |
Gastrin and Ach rk A

by increasing [Ca*™*], and

~ (nterstitium Histamine Adenylate cyclase  Somatostatin

H receptor_ + lml.n Somatostatin

receptor
G, protein

tcAMP

|

P, Activates
{ \ protein kinases

Acetylcholing

PLC

activate Protein Kinases PIP, tCa\:;

+

Activation of 2k
other kinases

Histamine works via a £ sl
H, receptor and by a 3 K* channel K CI - channel
CAMP meChan|Sm CCKg receptor I ' (b

All 3 work synergistically g K* H* or
HYK* -ATPase

Copyright © 2004, Elsevier,




Stomach

PIVESIBIOEN Gastric Acid Secretion

Stomach lumen

Protein

Pendinagan Papsin —— The acidity in the gastric
HCI 4 | lumen converts the

—— Peptides prote_ase precursor |

factor pepsinogen to pepsin;
subsequent conversions
occur quickly as a result
it of pepsin’s protease
activity.

Stomach wall

\~Chief cell

UTMCK



Stomach

Regulation of Gastric
idiSecretion

\/
. P i
P Ac
—
| |

C
E

Priysioloe

(a) The Cephalic Phase  Sight, smell, taste, or thoughts of food | > | Central Narmus Systemn |
. ) _ Uagus nerve (X)

Function:
Prepare stomach for arrival of food Submucosal |/
Duration: plexus '
Short {minutes)

Mechanism:
Neural, via preganglionic fibers in vagus nerve and

Mucous

synapses in submucosal plexus CEI!E ' [
Actions: Chief P Beosingiain
Primary: stimulation of mucus, enzyme, and acid cells i

Pariatal HO
r;alls

production, leading to increased volume of
gastnc juice -

Secondary: stimulation of gastrin release by G cells

KEY
— Stimulation

—| Inhibition




| e

Stomach

PIVSIBIEYA Regulation of Gastric
i AcidiSecretion

N L -

(b) The Gastric Phase i

Functions: "
Enhance secretion startad in x‘“‘
cephalic stage; homogenize
and acidify chyme;
initiate digestion of proteins by pepsin
Duration:
Long (3-4 hours)

Stretch
Elevatad receptors

H
P \""-r Chemoreceptors

Submucosal and /
myenteric plexuses |/

Mechanisms: Mucous 1, \ucis I
MNeural: short refle:}es triggered by . E?.::zf //
1) stimulation of stretch receptors as stomach fills . . - - {
}IE% stimulation of EhEI‘I‘ICIrEEEpF:DrE as pH increases /“circulation ™ |~ cells jPEpSIanen Mixing
Hormonal: stimulation of gastrin Parietal DHEI waves
release by G cells through parasympathetic cells ,--j:)
activity and presence of peptides & ealls || -
and amino acids in chyme ~, | Partly | J
Local: release of histamine by mast cells o digested |/
as stomach fills (not shown) paptides |

Actions:
Increased acid and pepsinogen production;
increased motility and initiation of mixing waves

. _‘_‘___ﬂ_____..r"".-'--
T — _.--"'"-’

-
i —




, P?T;;
-

c)je)e

(c) The Intestinal Phase

Function:
Control rate of chyme entry
into duodenum
Duration:
Lang (hours)
Machanisms:

Neural: short reflexes [enterogastric
reflex) triggered by distension of
duodenum

Hormonal:

Primary: stimulation of cholecystokinin
(CCK), gastric inhibitory peptide (GIP),
and secretin release by presence of
acid, carbohydrates, and lipids

Secondary: release of gastrin stimulated
by presence of undigested proteins
and peptides {(not shown)

Actions:

Feedback inhibition of gastric acid
and pepsinogen praduction; reduction
in gastric motility

A
—

Stomach

Regulation of Gastric

'q,éecretion

NN
W \1 -
b e e
“ Ay
Enterogastric —
reflex | Myenteric | /A5
ad plexus 1
JE
(" circulation '
Parietal
I £
| cells
Duodenal e i
stretch and - /
chemoreceptors | ———————

Presence of

1 lipids and
carbohydrates
‘5| Decreased pH ]

l‘—-a_'.___— —=T




L Stomach
* Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

| Table 24.3 Functions of the Gastrointestinal Hormones

i Site of Production Method of Stimulation Secretory Effects Motility Effects
Gastrin
Stomach and Distention; partially digestad Increases gastric secretion Increases gastric emptying
duodenum proteins, autonomic stimulation, by increasing stomach

ingestion of alcohol or caffeine motility and relaxing the
pyloric sphincter

Secretin
Duodenum Acidity of chyme Inhibits gastric secretion; Decreases gastric motility
stimulates pancreatic secretions high in
bicarbonate ions; increases the rate of bile
and increases intestinal
secretion; mucus secretion
Cholecystokinin
Intestine Fatty acids and ofher lipids Slightly inhibits gastric secretion; Decreases gastric motility

stimulates pancreatic secretions high in
digestive enzymes; and causes contraction
of the gallbladder and relaxation of the
hepatopancreatic ampullar sphincter

Gastric Inhibitory Polypeptide

Duodenum and proximal jejunum  Fatty acids and other lipids Inhibits gastric secretions Decreases gastric motility

UiIMC



Stomach

Motility

Proximal stomach

Distal stomach
Basal electrical activity
Peristaltic phasic contractions
Low distensibility
Grinding of solids

No basal electrical activity
Slow tonic contraction

High distensibility
Gastric reservoir

UTMCK



Stomach

eristaltic strength increases: corpus to antrum

echanical activity

—~~
>
=
e
©
=
C
(&}
+
o
o
S
i
=
[o)
(&)
©
S
+
1=




stomachn

HYSI0100Y:

infuse fluid

volume of stomach

tension in
'gsto ach wall

UTMCK



/sielegy: Motility
“ Gastric Emptying

Content regulates gastric
emptying

3
z
3
:
B
®
g
2

Time after feeding (min)

UTMCK



stomachn

_PEpucivicer D
“FNEoeJESIEl
- Other

UTMCK



Stomach

s Uleer _)JJ‘ (PUD)

SEJNIC
CNDENIMWERERUICEIMENResIon (Mmusc mucosa)
—RERIGEINICIOUY : ‘

— 500J00BMIEW cases per year
— [Mevelence = incigence
— SA4 milienTpts seen vy VD every year
30,000 ratlons for PUD per year
9,000 deatis from PUD complications

Over last 20y:
Increase in emergency operations
Decrease In elective operations

UTMCK



Stomach

Eecatien and Types of Ulcers

_—_—

- -
nerUsrand EUrepE Pylorus

neN Nl AMENca

Incisura

gastric ulcer

Antrum

Copyright © 2004, Elsevier.

Pylorus . Body Type I:
/ More common (60-70%o)
Type IV .
gastric ulcer Normal or low acid

secretion

Not assoc with gastric or
Antrum duodenal mucosa
abnormalities.

Copyright © 2004, Elsevier.



Pylorus

Type Il
gastric ulcer

Incisura

Antrum

Copyright © 2004, Elsevier.

Stomach

F"_-,flﬂrus
Incisura

Type lll Antrum
gastric ulc:er

Copyright © 2004, Flsevier.

Type IlI:
~ 20%
Assoc with diffuse antral
gastritis




2R Jn enesis

CLETE JO)/ION
— Ufrgelga o o(llmumg GNRK
- Assomauon: 90% duodenal; 75% gastric
=7 Mecpeiglis)
“Localimucosal injury by toxic products
“Induction of local immune response

ncreased acid secretion: increased gastrin (D cell
destruction)

Associated with low socioeconomic status (?)
Lifetime risk of PUD if + H.pylori: 15% (3%-)

UTMCK



2R Jn enesis

B NSAIDS

Sz mest causereli PUD and increasing
shmilieRpen NSAIDS; 1 im 10 has active ulcer

= RISGIrgastre complication: increased 2-10x

- RISKISIpleOpOortions " anti-inflam potency

~ Acute or chronic injury
Acute: within 1-2 weeks of use
Chronic: after 1 month

Ulcers are more frequent in the stomach

UTMCK



| and Il and duodenal
d with increased gastric

atrophy, @ ric ulcers tipe I and IV are
assoclated with decreased basal and post-
pentagastrin acid output

UTMCK



PUDE Pa z'rua enesis

m Doclarie) Ufeer
VNI PIEFENEIOUIES

“VAGIWNENd pepSInisecretion

m C orrJOJszluorﬂJ [Areither NSAIDS or H. pylori

= MqujoJe 3#”6 y abnormalities:
3nal bicarbi secretion: 70%
Incr nocturnal acid secretion: 70%
Incr duodenal acid load: 65%

Incr sensitivity to gastrin: 359% ...

S OnRlyAEiavely abselute requirements:

UTMCK



PUD: C ifestations

m Doclarie) Ufeer
— Agclapmlipel el
“WARESImESt common Is wWell localized mid-
SR ESIC paln

EIEVECNIYTO00

Back pain: ? Perforation/penetration into the
pancreas

UTMCK



PUD: C ifestations

B Digclerel) Ulges
= Pariggelioy]

a A\C fo]erf]j.—\JJ/ [ever, tachycardia, dehydration,
JJeLr | b

UTMCK



PUD:C JJrJJJ,-J M, Ifestations

B Dioclana] Uleds

— Blada]nle

SUPEITICI rrJ L cers

UTMCK



Stomacn

PU:Clinical Manifestations

L DUedenalr Ulcer

= Qgsjiftietiop]

PACHIES TUNCHONAIFE
Rgmigeton »

myelayed gastie emptying with N/V, anorexia

— Hrolomged‘ﬁ'mrjr g may cause hypo CI,K,H.

| Chrenic: recurrent inflammation/healing/scarring

leading te obstruction

— Painless vomiting of large amounts

— Similar metabolic abnormalities

— Stomach may become massively dilated

— Malnutrition

500 with assoclated

UTMCK



Stomal

PP Clinical Manifestations

B Gagiric Ulees 9

SAvEemialipainEsimilar to duodenal
(SelloIstio)n) !

—Concenmpeolt potential malignancy
SStracalitervention needed for

- complicaiions: 6-20%

Hemorrhage: 35-40%. Patients usually have

Werse n @I condition than in duod ulcers

Peforation Is the most frequent complication

Usually along the anterior aspect of the lesser
curve

UTMCK



Stomal

PP Clinical Manifestations

—NZO) I EIEENSORESYNEoME
— Clipllezllirlziel: e

2 pancreas. Tumors secret gastrin

— TUmeys lqurJJ\ N the'panc head, duod wall or
EJJ_ngrll ymphinedes (gastrinoma triangle: CBD, neck

o

of the pancreas, 3" portion of the duodenum)
509 are I@e 2/3 are malignant; ¥4 are MEN |
Diarrhea due to increased acid secretion

Steatorrhea because of decreased duod/jej pH and
Inactivation of lipase

UTMCK
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0SIS

/EReMimitedhvaliie for gastric x duodenal
Lfcer e

ROUUNENIWS, CXR
SeSHiNEVE] rgr [efractory ulcers

-
0 (¢ -

UTMCK



PUD: Diagnosis

- gl
IMEGE

= CONASE Eaiogapi:

m lesse J/O'—’r].)J\/‘—‘

8 J0Y% aiccotirziie(efe]t]:
CORUIESD)

UT

=SV OIRISENIgN™ Ulcers; are e AT |
acuiiallySmalignant , il

9)0)%4) J' duodenallulcers may

‘ ~ be missed by single-contrast Copyright © 2004, Elsevier

S rlJrJJes

=€]D,

Accuracy 97%; the most
reliable method

Ability to biopsy lesions and
sample for H.pylori dx

UTMCK



B . gvlor tasie)
SN ERInVaSIVE

SENEIe0Y:

— ELISA or others

to ammonia and labeled bicarb (urease)

— Test of choice to document eradication

— Needs to be done — 4 weeks after tx because of possible
false negatives.

UTMCK



B ovior
__lnyvasive
perole) Uy

— J\/Iemod Ol CIIBICE nesis with EGD (cheap)

— J\/Iur 950 IJ ouwej i@ placed in a medium containing urea
f urease +, it will become alkaline

— Gold standard of tests; Sensitivity 95%; specificity 99%
Culture

— Sensitivity 80%; specificity 100%

— Requires 3-5 days

UTMCK



PP Treatment

NV EEICEINYENaCEMENT
SHIES] /Je MOAIICALBNS:
OKING CESSAL
ONEE: ¥ Bﬂ
s Algoglo)
~ D/CTaspifin c ISAIDS (? switch to COX2)
f"lrl'gsl oI of H. pylori

2nal ulcer recurrence: 75% with no maint tx,
25% with maint tx, < 2% with H.pylori eradlcatlon

All patients with ulcer + H. pylori should be treated
Amoxicillin, tetracycline, metronidazol x 2 weeks

Medications

*

UTMCK



SO CEINY a0 EMENT
SV ECICEIONS

“PAREIEES __
— Qlelagifelfpple)itiglElfzl0)Y
=N RhikEpepsin action by raising pH by reacting with HCI
—Vesiseliective when ingested 1 hour after meal
— J\/JJmmeﬁ j
— 80% of ulcer healing in 1 month
agnesiumi can cause diarrhea
— Phosphorus can cause constipation
— Need to be taken several times/day and large amounts

UTMCK



m yledical] 1\/Ig~_mglgernenr
= Veelle

2 rJZ

N/ excreted by the kidneys
IS more efficacious than intermittent

— Irreversebly bind to proton pump
— More prolonged and complete inhibition than H2Rs
— More rapid healing of ulcers (85% 4w; 95% 8w)
— Do not associate with H2Rs

UTMCK



— Phospho US can cause constipation
— Need to be taken several times/day and large amounts

UTMCK



™)
D

floe cmgmged

IAItEisESH

=G| (Imgr OSTIC AND therapeutic

Worse prognosis: age > 60, shock, high

iInhospital bleeding, visible vessel on EGD

transfusion requirement, recurrent bleeding,

UTMCK



B [rtneel velefejrelag)y

_NlglyAselectivesvaootomy (Parietal cell
\elelerorely)

Bfrtncel vagogn\ and antrectomy

UTMCK



Stomach

gical Options

Line of division for _ -
truncal vagotomy

Line of division for &
selective vagotomy 7 W
epatic branch Y /&
of left vagus —
Celiac

branch of , I/

nur;r-'- of 7]
—] Latarjet| |
Pyloric branch

Requires drainage iy 4%
procedure [
Can be performed
quickly, with few
complications (good for
bleeding ulcers)

Right vagus nerve . }

-

.._I_ g er-ft uw;]u:a nerve

.,___\-..l

Copyright © 2004, Elsevier.
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Stomach

gical Options

—NEIGRIVASEIECHVE!
- (EiELalrcElIFVAl

Presenvesi vagal innervation
of the gastric antrum

Does not reguire drainage
procedure

Decr post op complications

UTMCK



Stomach

gical Options

varale and depend on
surgeon’s skills and
duration of follow up: 10-
15% by skilled surgeons
(similar to truncal vagot,
but with lower complication
rates)

UTMCK



Stomach

gical Options

X _(pct_rjerrll reJJ\GJr'

Recurrences; can pe treated
)

Therefore, may not be the
procedure ofi choice.

UTMCK



Stomach

pUD;;;:g27 gicall Options

i c2l vcngom ﬂi{d Ay
NTreC] Om/
'f OicalORSRENBENOIT gastric
, largedsenignt gastric TU
Contraineicatiens: Cirrnosis,
extensive duedenal’ scarring,
previous, op of the prox duod

More efifective tham TV or HSV
(recurrence rate 0-2%)

But, >>> post op complications

(post vagot, post gastrec sds -
209%0)

Anterior trunk of
vagus nerve

Billroth | gastroduodenal
anastomosis completed

Copyright © 2004, Elsevier.
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Stomach

SUDE Suraical Options
2U ol P

Anterior trunk of
vagus nerve

F_’mcgll VEgOLOIN) éﬁﬂ e
&
[irectanr)y
II"VA_- Econsdicwvita Bl o Bl
BINIS fayVeIEE GIFenign 0z

BliFNsHevereaNizelodentn Is
significantly sealired

r
¢
eI

Billroth | gastroduodenal
anastomosis completed

Copyright © 2004, Elsevier.
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Stomach

B SUgigiel) Celsrreeieing)y
SRGIE OEANON

neiceiEENor malignar
TVEA
— REconstitiction wit

UTMCK



SIS Ingical Indications

B |plireigielg]fjny
“NSIEEEInG

B Ferfgreiilor]
FOpstction
-

‘r

UTMCK



Ve unu
Do peretal agotomy (? Laparoscopic)
— Morbidit:

e 5%
: 5-25%

Some prefer Taylor procedure: laparoscopic
posterior truncal vagotomy + seromyotomy across
the ant portion of the stomach to divide vagal
fibers coursing through the seromuscular layer

UTMCK



. ppr@nate medical Tx
at concern

S eswgd, as long as there is no malignancy
— Morb: 3-5%; Mortal: 1-2%; Recur: < 2%

If malignant: subtotal gastrectomy + Bll or ReY

UTMCK



Stomach

PIUPESUrgIcal Indications
B |tregielo) iy

—Tyoe me'

ctomy + vagetomy (selective or

UTMCK



Stomach

UICEFShpuld e excised whenever possible

~*"r:nl gastrectomy including small portion of the
‘esophageal wall and ulcer + ReY

For ulcers within 2-5 ¢m ofi GEj: distal gastrectomy
+ end-te-end gastroduodenostomy

UTMCK
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— Gastrectomy Is rarely indicated
Remember to dx/tx H. pylori

UTMCK
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T Perferatedl uicers
S ledenal

m Plics J]ng 'follovvd:.;)/ T

Gastric
Type | in HD stable patients: distal gastrectomy + Bl
Also simple patching after biopsy of the ulcer (malig)
Types Il and Ill: treat as duodenal -,



PUDESUNgIcal Indications

CNEaASIEONUET@pSHiction (GOO)

SV BHENCOMIMBRANYITA dur'"o and type Il
JESUIGAIIGESS, DUL also type 1

= RnyeENFSsiIeuld suspect oft malignancy

— Palienispreduire prerop NG decompression for
severalidays; also correction of metabolic abn

Acute: nol yTx with NGT and IV resuscitation

Chronic: surgery for desobstruction + acid
reducing procedure (HSV + gastrojej)

UTMCK



PUIDEEESE Op Complications
B Vaniziljiy 9
e OLOIIN VEGIMNG an't": tomy: < 1%
CHSVEEGM05%,
IHSVAESTUE: lewest morbidity: —1%
Overall;=25% develop some form of post
"e='orny syndrome; only —1% remains
permanently disabled

Current trend Is to avoid reoperation and
use conservative Tx instead

UTMCK



— DUpnidiniesivalelfe s

TEGRYASHEIE common than late

“ DISpUERIeT tierpyleric sphincter mechanism
afly andilate d Umping syndromes

[ |
~ Metabolic qsh |

UTMCK



Complications

ynaAsE219 to gastric resection
AP ImpING '
- 20=80Mmin arter ;‘m:le

" /SERNAYS SENSE 0 I epigastric fullness, eructation,
rrrnrrJO/ rlorlo nal pain, exploesive diarrhea

- GV s/sitachycardia, palpitations, diaphoresis,
\ rrlmrru, dizziness, flushing, blurred vision

s/S are more common than CV

After any gastric resection, but >>> after gastrec +
Bll: 50-60% Incidence

UTMCK



Complications

ynds 219 to gastric resection

gyADUIMpPIRG

“TVIECHERISINS ru;Jr nletely understood:

—REpIdNgassage: ofi foed of high esmolarity into the duod —
apIdshifit oif extracellular fluid into the lumen — distention
SAULENeMIC response

S/'S o2 to be secondary to the release of several humoral

' luch as serotonin, bradykinin-like substances,

N, enteroglucagon

Dx can be made on clinical presentation only.

Otherwise:

— Gastric emptying scans
— Provocative test with 200cc of 50% glucose

UTMCK



Stomacn

PP ROSH Op Complications

“REOSINEESIWEC SyNnasi21® te) gastric resection

=cigyADUmMPInNG
“HEaEnt »
SVestilTrespend te dietary measures
AVeld large amoeunts of sugar
ing of small meals rich in prot and fat
|qU|ds ?rom solids

— Somatostatir
— 1% who fail everything: surgery.
Interposition of 10-20cm jejunal segment between

stomach and SB. It dilates overtime and promotes
reservoir function

Roux-en-Y

UTMCK



Stomach

. Post Oo Complications

EsEes SyNdsi21¢ to gastric resection
LENDUIMIPING .
—SMiBUISIalter a mez
RAPIENEIEaSE O CH Into the SB — quickly absorbed —
_ hyperglycermcﬁ pvershooting of insulin secretion —
" ypoegIyeEMIa — release of catecholamines by
“adrenals

Diaphoresis, tremulousness, lightheadedness,
tachycardia, confusion

UTMCK



e DumOng

ueliyySmeasuiies

Gilpl of clBﬁJ :
fzl Jummr Je

— [iFeverything fal
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SSEVERYAIS propertionall to extent of resection
T AnEmie |

—liron
I Viesis corwn (802, ofi patients)

“SINEtfully understood: decrease iron intake, impaired
, chronic subclinical blood loss at margins of stoma

Orallsupplements correct problem
~— Vitamin B12

Usuay when resection > 50% stomach; rare with
antrectomy

Megaloblastic anemia occurs 2" to decr intrinsic factor
Treatment: IM cyanocobalamin

alsorptior

UTMCK



— X pan IC enzymes Ifi steatorrhea
Osteoporesis and osteomalacia
— De ease@ﬁ/els of calcium; may be worsened by impaired
absorption of fat (saponification)
— Bone disease usually starts 4-5 years after surgery

— Tx: calcium supplement + vitamin D

UTMCK



_FEESTHEASUEC SyNno

ol [ 4
SVAIEIENTIO0P SyREreme:

= Siferent logg syn@Lm“
— AlkaligE: reflux: gastriti
- Retalned ant Pﬁ] S

UTMCK



Stomach

BEstOpl Complications

Kinking and Intermnal
: angulation hermniation behind
dis pain g

efferent limb
I pressure empiiess afferent loop. —>
pilious VemIeRwviIth no, ieed

(stomachis alieady empty) — relief {“\ g\
off symptoms \1 I\ :

Chrenic = acuies; partial > complete

Perforation may occur I complete
obstruction

More common when
Limb > 30-40 cm

: : Stenosis of Redundant Adhesions
AnaStO.mO.Sed to_gastrlc remnant in gastrojejunal twisted afferent involving
an anticolic fashion anastomnosis limb (volvulus) afferent limb

Copyright © 2004, Elsevier.
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“TACUT
0)¢)

_)JCIQ.”JJL)

— ? radionucleotide studies of the biliary tree
Treatment of acute or chronic: surgery

— BIl = | or
— BlIl - R-Y

UTMCK



Stomach

L Op C pomplications

@) gastric reconstruc

Viesiscemimoen; cause: herniation of the limb behind
LEREIastemosis Ri— L fashion
| Canr ecelr anytime, but =50% in 1st month post op

iagnosis: barium study
Treatment: surgical
_ reduce hernia
— close retroanastomotic Space to prevent recurrence

UTMCK



UIDREOSH 0P Complications

m Pojsii Cieisjiflo 5/ C Js 21610 gastric reconstruc

SVAIREINENRETIUXAGASTLS
mad i =N |
RENUXSEIMAIIE IS fialidy commc
gel ENLS:
—ISEVENE ep]c,-]c pain; not relived by food or antacids
BllIeUS vomiting (@ anytime, even when sleeping)
\ — \\/:‘lngE Io:‘
Diagnosis:
— HIDA scan (visible in stomach, esophagus)

— EGD: send gastric fluid for analyses; friable and beefy
mucosa

Medical treatment is usually unsuccessful
Surgery: Bll — Roux-en-Y

n. In a small % of

UTMCK



UIDREOSH 0P Complications

“MROSINEESTIES Syndsi2d te gastric reconstruc
SREIAINEC ARUUMESYndrome
S AnelNpucosa may extend 0.5 cm past the pyloric
pitisele (el OFJQFJ?LJ Stump)
J Re el Jerl aAtrum s continuously bathed on alkaline

OMpPrISes 9% of ulcer recurrences
Retainec ryjm will cause ulceration in 80% times
Diagnosis: technetium scan for gastric mucosa

Treatment
— PPIs or H2 blockers
— Surgery: Bll — Bl or excision of retained antrum

UTMCK



Stomach

RUIDEROSE Op Complications

_TRost /rlgoromy J/mrlromex

UTMCK



Stomach

PUDE Post Oo Complications

/cl_gorom/ SYROromes

N0 OLemy diciiea
sUsRelhpatients after gastric surgery
VIeBIareMot severe and disappear in 3-4 months
i 2llSi Lo cl]sWear: holestyramine
1= 1%iall all therabove and require surgery:
Interposition of 10 cm segment of reverse jejunum
0-100/cm; from lig Treitz

UTMCK



Stomacn

UIDREOSH 0P Complications

PRSI AYOLOIIY SYyNaemes
— Posi VelojgiopniaelElrf ekl
“NerSiHcEmplyReNsTdelayed post op (except for highly
Jelleciive) y
SOIIENAY (Ioss ofi central pump
BEUds T (less of receptive relaxation)
ISEXCIUEE DM, electrelyte imbalance, drug toxicity,
neurenidiseular diserders and mechanical causes
Iit’s functienal, not mechanical (adhesions, efferent/afferent
PO elstiuction, internal herniation)
Diagnosis confirmed by scintigraphic assessment of gastric
emptying
EGD to rule out anastomotic blood
Tx is pharmocologic
— Metoclopramide (dopamine antagonist)
— Erythromycin (motilin receptors)

a)
@,

>)
0

UTMCK



RUIDEROSTE Op Complications

CNEOSIRYEGELOINYASYNENOMES
SN RcemMpIEtEN againiansection
VNS - :
" ngsoriical (mere common R - posterior, buried)

— histelegicicontinmation of duodenal mucosa v
ncidence

UTMCK



tritis

| SINES! ation: trauma,
SUIISH SHOCKS S emorrhage
[ESPIEEIyAIEl JL sb I
[Eesjesyare multiple, nonulcerating, begin
NI URESPReXIN; rfrr ach and progress

‘I ' r'.”/ |
May be detected within hours after injury

UTMCK



Stomacn

Stress Gastritis

B Peirloonysialee)y
— MdltfElgtgeledelefe)y
Simpaiédimnicosal defer
REGUCHEN N BIeoA flow.
TRECUCHERNAI Dicarrsecretion
~ 'Reduction in endogenous prostaglandins
There isilittle evidence that acid secretion T
Erosion of the mucosa into vessels -> bleeding

Mucosal injury may be far more common than
bleeding

UTMCK



Stomacn

Stress Gastritis

“MRIESEiEEN 2 e DIagnesI:

NS0 rlevelooa the first 1-2 days

S PAINIESSMEEIE may e the only sign

SIGWRIRErmItent

“Unexplaied dropiiniH/H

- |Stoollisiguaiac +, but melena/hematochezia are rare
Profound nemorrhage Is much less common
Endoscopy: IS required for accurate diagnosis

UTMCK



Stomacn

Stress Gastritis

_Firedimeni
SEemptresuscitaon: 1\VE, ? blood
= Cozie)L]lzitjen) [&le tors, platelets
" NGT4NPO
- Ireaumentoi the Plimary. cause
~ More than' 80% will stop after above
Drugs (* Optimal pH: >5.0)
PPIs, HZR| ™
Vasopressin: ¥ bleod loss, does not T survival

Angiography, embolization (?)
EGD has probably no benefit

UTMCK
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Stomach
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Stomach

_REEN gm UGS

— Gzigifle galy/os
— EC

EOOJf Uelflef

—HVialiefeeiat r"”l.. OrS
r\denocarm@ma

UTMCK



Sto

SEnEpLGastric mors Polyps

neidentalNinding 6n EGD: 2-3%

ERGEICREIEANERBBINES are 47% and have no

malighentyeptential

“TEameifedenematous polyposis and
Gardnersesa: ecelr 1n 53%

‘*** Colorecte neoplasms in up to 60% of
patients |thgastric polyps

UTMCK



Stomach

SERIGNNEAST s TUmors: Polyps

Pelinoloe)y
S VISEIIIASUICHROIVIIS NI 28-75%0

T DyspIEsTE Jangjffg'; may Oceur

AGENBEANN 2% ofif hyperplastic polyps
— Adenomatels polyps: ~ 10%
~ More commonly antrall, sessile, solitary, eroded

' AdenoGa may. be found in 21% (tubular->villous)

I larger tham 4ecm: 40% adeno CA

Also look for CA In other parts stomach (8-59%o)

UTMCK



SEMENNGES mors: Polyps

CNINEAUERD
e .':rjrlgg(*go]r* oo]yoec"rom;' sufficient if

UTMCK



Stomach

SERIGRNIUIMGNS: E toplc Pancreas

I cigtEaNtaer vewel during rotation and
iEienroiventral/dorsal pancreas
ACICENCES _|~2%1Ip & ut@aes

“VesiNgeERLS arerasymptomatic

Others have s/s similar to PUD

'If mass canibe seen on EGD biopsy can be
attempted, but tissue Is submucosal
(endoscopic US can help

Symptomatic tissue is treated surgically

UTMCK



Stomach

Vielighnantdiumoers: Adeno CA

ZISCENCERIN JrJ(JrlerJL: vorldwide

kNN e US aina decr: 2asing

Ceoe)fzionic Vel #b Japan, South America
22,000 12y O'FS‘ vear; 13,000 will die

' men: Iwomans;; black > white

InC|d nce'| Fases with age: peak 7™ dec
Environmental exposure

Shifting from distal to proximal stomach

UTMCK



Stomacn

Viah@nant iumors: Adeno CA

RISk Ttactors
SN eRAl

s Loy jr) zlrllgglel or;;e and fat, high in complex CH,
NigjNRrSalitecimeats: and fish, high in nitrates

TEeWerske Citric fruits, fibers, raw vegetables

- Environmenta b
' 3 pylon i drinking water
Poor food preparation: salted, smoked
Lack of refrigeration
Smoking

UTMCK



Stomac

Vielighnantdiumoers: Adeno CA

= SOC]El)

I Lowrsegciall clas

Male gender

UTMCK



Stomach

Vialignentiumors: Adeno CA

IJPELE'HOJOQY - °
CEYorofallfgastiie: CAS are adenocarcinomas
| Bormennisi classification

‘El.n:'lr'rrnan n's classification

i — — Protruded type
Type 1

h

Depressed type

Copyright © 2004, Elsevier.
UTMCK



Stomacn

Vialignant Jumors: Adeno CA

OJOJ/ NClassification

 Intesti I Diiiuse
-~ TJ\/JTOHHJ@T'EEII | samilial
lood type A

VIEN=WOIMER Women>men

lieasi mg INcidence with age Younger age group
Gland fermatien Poorly diff; signet ring cells
Hematogenous spread| Transmural/lymphatic spread
Microsatellite instability Decreased E-cadherin
APC gene mutations

P53, p16 inactivation P53, p16 inactivation

UTMCK



Viahgnentiiumors: Adeno CA
“CliniczINresentation.
— Urisgediile s/s -= o]zl ' diagnosis
—Vague eJ]gFls”rr]("U];rd fort/indigestion; may
MIMICREUDror angine
' ] constant, nonradiating, not

More advanced disease: weight loss, vomiting,
anorexia, fatigue

GOO from distal' tumors, dysphagia from
proximal tumors

UTMCK



Viahgnentiiumors: Adeno CA
“NClinicalNeresentation

siicallyssigpincant UG 3/ is rare (15% have
TEMalemesis; 4070 are mlc)

= EresipRinie therlarge bowel may obstruct colon
— 2= |35 unremer@olf until too late; then:

- Palpablerahdominal mass

[FCRBW'S ster Mary Joseph’s lymph nodes
Blumer’s shelfi on rectal examination
Krukenberg’s tumor: palpable ovarian mass

Etc with progression of disease

UTMCK



Stomacn

Vielighnantdiumoers: Adeno CA

CREEOPEAWVErEvallation
eIt multipIE biopsies (>7; around crater):
JSYORSENBILVILYS | With direct brush cytology

2 EREEsCcopIc ultrasound: aids on staging, but
canpeRdisRguish tumor from fibrosis

- Preoprians:
CXR), ClF scan of the abdomen/pelvis (pelvic US
IN Women)

-

UTMCK



Stomacn

Vialignant Jumors: Adeno CA

o the liver: 23-37% of pts
Dy CT and others

VD Anderrc 1: v non therapeutic laparotomies by
- one fourtsy
Addition off lapr US may increase sensitivity (?)
Cytology analysis of peritoneal fluid

UTMCK



Stomach

viaigantijumeors: Adeno CA

B Stzlcfifie):
— NV

Needrat least 15 LN
for staging
PUIPGSES

— N1: 1-6; N2: 7-15;
N3: >15

Caopyright © 2004, Elsevier,
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Stomach

Viahgantiumers: Adeno CA

——— Submucosa

Muscularis
" propria

T Serosa

Contiguous
structures

Copyright © 2004, Elsevier.
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Stomach

Vielighnantdiumoers: Adeno CA

B Siele)ine)
= TNV

giress residuall disease
aF

UTMCK
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r)fD/JffJfJ S (IMOre | Ced): 35-50%
— Jotal U" MV: oG morb/mort
=Rrexinial gastric | tion: 52/16% morb/mort

rectomy
tomy: no difference from subtotal (cure)

UTMCK



Vielighnantdiumoers: Adeno CA

Saended lymphadenectomy
8 CopjifoVerseEl n
| JEENESE
Logrouprd
2: greups 1,
; aortic lymph nodes
)arapancreatic by japanese only
hlgher Ds: higher morh/mort

UTMCK



Pellllertlve [raziipep)e
2(0=50%0 01F CAS p ptWith stage 1V
CONEIEROIRSympPLems With mini
b
Stiel0ng| IS e

Complet guired for planning of palliation

C
LECHNI jgue

@) peramve

With or w/o endescopic, percutaneous, radio therapeutic
technigues

Non Operative

Laser recanalization

Endoscopic dilatation with or w/o stent placement

UTMCK



Vielighnantdiumoers: Adeno CA

B Acljuvegit Tolgreloy
SNIBBEE 7A41% sSUrGErRy only:
= SeUHWESICancer Oncolegy Group trial:
SEiNeruraci andletucovorin + radiation for ROs

UTMCK



Stomacn

Vialignant Jumors: Adeno CA

_Foucemes
SOVEIRl NSy stvivalraiter diagnosis: 10-21%
\Withaeeientiall for cure: 24-57% 5y survival
— RECUIFENCE! alitElr gastrectomy:
1 40F60M0 ’
“Mest 1nrthe first year's
8-45026, locoregional:
— gastric remnant at the anastomosis site

— gastric bed
— regional nodes

549% peritoneal dissemination
Isolated distant metastases are uncommon 7l




Stomach

i Nleﬁgrrz tijumors: Adeno CA

Copyright © 2004, Elsevier, Copyright © 2004, Elsevier.

All patients with All patients with

gastric CA gastric CA +
gastrectomy




Stomacn

Vialiopantiumors: Adeno CA

_FSUIVETEREE
SAieatientsineedisystematic follow up
S NGNLEIMIPRIIE TIFST S Years
— pl/P
- Q4N menLnsS ,‘!yez'
- 1@ 6 montns x 2 years

4

Q' year:
? Labs/xrays/cts
Endoscopy g year for subtotal gastrectomy

UTMCK



Stomac

Vieligneptaitimers: Lymphoma

B =ojjclapglloloe)y

S macH IS tENTesE common site in the Gl sys

S PHMERAGEstiC lymphoma is uncommon

T LesERegn 5% 0l gastric malignancies

s 29%) uj Jymf)h( Mas

— Older patients: 61 and 7™ decades

) Vialesg d female

Presentation,
Vague s/s: epigastric pain, early satiety, fatigue
Constitutional B symptoms are rare
> 50% present with anemia, but UGIB Is rare

UTMCK



Stomacn

VialigRant hiumors: Lymphoma

B Peinolacy
= VIGSTCOMIMIGNIY arse. In the antrum
SHEASHIRY Gy mplematis stomach Is the exclusive or
predeinenRiEsite of disease
= HISIEIBEICAIFSUI Ly/PESE
“Slisedagess=cell lymphoma (55%)
. — Vesiscemmonly-are primary lesions
- — Hpyloern is a risk factor
Extranodal marginal cell lymphoma (MALT): 40%
— H. pyloriisiimportant risk factor
Burkitt’s lymphoma (3%0)
— Epstein Barr infection
— younger ages
— Cardia or body of the stomach
Mantle cell and follicular cell: <1% each

UTMCK



TEValtaten
— =GP

Upper alrway: examination
H pylori screening

UTMCK



Stomal

Vieligneptaitimers: Lymphoma

“HVOSINIALENTS mn“rw ieated with chemo (CHOP)
diNEdiElion alone
RISk Ol perferation after chemo: —5%

= Riskeeircomplications after 30 Gy of radiation: 30% in 10y

[arger tumors limits usefulness of RT
: Decreasing role for surgery

— Compli a;[F from CT/RT: stricture, perforation, enteritis
— Tissue for diagnosis
H pylori treatment alone may be sufficient for early
B-cell and MALT (>75% cure)

— Tight endoscopic follow up

— Dormant lymphoma x disappearance

UTMCK



Stomacn

ViElignantiumors: Sarcomas

“DAWSENIGINNNESENnChymal components of the
cJersiifle el

“DARBUISYsNelelifgastic malignancies

| Gastrepiestigal Stromal Tumors (GISTS)
G e ppIL)EEL e ) ‘ﬂibmem brane tyrosine kinase

staging .

Nos current syster

Mitotic frequ

Also:
> 5cm In size
Cellular atypia
Necrosis or local invasion

vy (0-5-50 /HPF)

UTMCK



n G Jeedmg

- BEIRVCVSI9EPSIal
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Stomacn

VIZIGRERENIUMOrS: Sarcomas

lrger/
_ GoaliSiaimargin-free resection
INENEETEN=bIOCIrESECtion of adjacent organs

TEeZENISEction Intiia op If diagnosis Is uncertain
_INo lymphnadenectomy needed
VIost recuriences occur within 2 years: local disease
+ dista etastases (liver)
Salvage surgery for recurrences do not T survival
Adjuvant therapy

Chemotherapy with Imatinib mesylate: approved for
unresectable or recurrent disease only T



VIZiGREREShUMmOors: Sarcomas

NOUNESIS
SN suvivallior GIISTs: 48% (19-56%)
— SUvivalRaiiter complete surgical resection: 32-

Mitotic rate > 15 per 30 HPF

UTMCK



Stomacn

other Gastric Lesions

“NEVEEIIOEIC Gastitis (Venetrier's Disease)
Y pPPpIoteEMIChypertrophic gastropathy

— Rareypresmalignant disease
Vigssivergasticiiolds in the fundus and corpus

=eveolaimyperplasia and no parietal cells on
nistology’
Unknown cause: ? CMV. in children/ ? H pylori

UTMCK



Stomacn

PGEastric Lesions

/

Oth

“NSVPERIEREIICAGaSTHtISN(Vienetrier's Disease)
EPIEESUHCHIRINE VeomIting; Weight loss, anorexia,
PETIMEICIFECEIE
GID IONYONEA OF Jyr?'mo
A8dNsIsimoenIteng: hypo/achlorhydria
— ChiromitimNeaie fa_lﬁ Umin test: T Gl protein loss
[eatment
edical:

— Anticholinergics, acid suppression, octreotide, H pylori eradication
— Inconsistent results

Surgical: total gastrectomy if continue to have massive protein
loss, or dysplasia or CA

UTMCK



Stomacn

other Gastric Lesions

—NDIEWIZIGYASHESIONS

S0KSE7%%, o nenvariceal UGI bleeds
SAeNSHrom an abnormally large (1-3 mm),
ElISFaten/scoursing through the
URMUCOSE
usum @it mucosa by arterial pulsation
Lesion usu: In the fundus near the cardia,
6-10 cm from the GE]j

2 men: 1 woman

Present with intermittent massive painless
UGIBs

U

Je
of

11 s
=

UTMCK
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Gastric Lesions

k

Portal hypertension (mere common)

Sinistral hypertension (splenic vein thrombosis)

— Splenic blood flows retrograde through the short and
posterior gastric veins into the varices -> coronary vein ->
portal vein

UTMCK



L esions

SESPONIINIOST: ¢

— Initially managed! like esophageal varices

— EGD: diagnostic and therapeutic (successful banding:89%)
— TIPS

— Management of portal hypertension

UTMCK



Stomach

| Gastrie Voelvulus
—Veliiare ‘

2/ SralenERENengitudinal axis
slplozLdlell
,_ a2

Acute

—

Asseclatedmithnrdiaphragmatic defect
1/3 aleng the vertical axis
(mesentereaxial)

Incomplete (<1800)

Not associated with diaphragmatic
defect

UTMCK



Stomach

r‘r]t]ng )
PISIEONT

Borchardt’s triad:

— Acute onset of sudden and constant
Upper abdeminal pain

— Retching with' little vomitus
— Inability to pass a NGT

Copyright ©

2004, Elsevier.
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Stomach

IS a surgicall emergency

Uncoll stemach

Repair diaphragmatic defect
Resection for rare strangulation
Gastropexy If no diaphragmatic defect

Copyright © 2004, Elsevier,
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OthErR Gastric Lesions

_ £0dl's

— Are collgetons g rJOrJrJJr astible materials,
LSty gj »
" VEgEtanIeTorgin (phytebezoar) or

"N (urd mo,owocl_r)

‘Mest cemmonly fieund! after gastric resection
With impaired gastric emptying

S/S: early satiety, n/v, pain, weight loss
Diagnosis by barium study or EGD

UTMCK



Stomach

L esions

Em//mrurJ ter ruojf papain (Adolph’s Meat
e J(l@rr/@r) cellulase — followed by aggressive
€ Jrnvgnge @I en@doscopic fragmentation

UTMCK



