Gastrointestinal Surgery %“u‘;ks:;na eosophagus is always ;:d
af > Opens on uwhen we swallow food.

Esophagus: (rekaperitonea) ¥ normal eoso. ph: 6-7 (alkaline.

funckion= Sma\\ow\na ]

© UES: cricopharyngeus muscle. ( hageal sphincker)»ité akrue sphincker cuz ik
— upper eotophageal sphinc -’Bagmes(ﬁ(;\ée e o k8 Socmed
y. peristaisis

® LES:@oDa true sphincter.@5km Iength.(ll:é always contracted = Tonic contrackion).
C’?tesw\'e foxmed from conteadkion.
@ Length: 20-25¢cm (10 inches)

@ Blood supply: upper 1/3: inferior thyroid, middle 1/3: aorta and bronchial, lower 1/3: left gastric
and inferior phrenic.

@ Nerve supply: Vagus nerve: excitatory.
@ Upper @is skeletal, distal 2/3 is smooth muscleiin\lo\unka\'a),

¥ Dysphagia: difficulty swallowing
O )

(&)[Mechanicallobstructive] to s&lids initially then progresses to liquids. DDx: Cancer, strictures,
diverticula, webs, rings, esophagitis, foreign body.
0] \9)
(& Motility/functional] both solids and liquids. DDx: achalasia (no peristalsis, unrelaxed LES), DES
(synchronous non-peristaltic contraction, normal LES) [scleroderma (no peristalsis and low tone
in LES). w@\

[Imaging of esophagus: ‘Bum’

) ® il 5 |
contrast and X-ray to see lumen anatomy and some function. If ‘s/uspected >

cuz Batum can leak 4o obher

rforation: use water-soluble contrast. Never use if risk of aspiratior).
e S é cont use Barium. | P '1 anatomies of the Ladg.

(@-[Upper endoscopy] see anatomy, take'biopsies) interventions, EUS. ?

ENDOSCOPY

([ /, Pharynx D S \\ 10\
,_\‘\'\ . *M ‘mtl—.s mvugn\ \r_— 9 ? do h’
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GERD: (opposite of ia). aastao ?\Agea‘ Pl di . ¥hasically when Skomach acid veathes
0] poste Jwap) 5% s " sease euso?\\a%nws.(its normal £o have Gerds

- Excess reflux or loss of anti-reflux mechanisms. (causes). to a cectawn leve) however when gﬂm‘.\;-
- , wd oms 3 irvitation starts;it becomes a
B ] el .

Anti-reflux mechanisms| s disease).

1- LES (normally alwaye boned 2 velaves nkexmitterly)
L& ovu-w\axu‘—:'\nsu\‘-\'—m“%) O kone<t mmig /D] englh <2
2- Hiatal crura (phrenic muscle).

U’se nkratharacic
* inkta-abdomingl pact ok evs-= ’le’,\]d_“‘_‘ Sdiapham.
3- Intra-abdominal portion ideall@ e p thak closes it

©-5—\e p that opens ib.
*if o is shorker than © then Ytick o Gerds

4- Phreno-esophageal membrane: lax in hiatal hernia = {

B\ —

5- Angle of(His) angle between esophagus and fundus, should be acute. Underdeveloped in(b
infants. ‘\'/

o) ¥ (n S_[i_ﬂe cases s nauseaq
substernol @ wsber brash ® . @ @ \omiteing.

- heartburn, regurgitation, acidic taste in mouth, dysphae)zgia. teMux reaches largmd.

hoarseness, 8ough, wheeze, and aspiration. Increased with certain foods, Iyinflat, and stress.

@
Relieved with sitting(tDJpright. acid reducing agents: PPI, anti-H2, and antacids. % pakient can come 4 gou with
pharyngitis/laryngitis due &

-/Signs! minimal. Can see dental erosions. uhﬁ:’c‘:‘mi{?&‘tﬁ&f\i
— (wwe se bhem uhen hiskory has something abypical dy coos\x.
Investigations: aved flag thak can sugaestcancer (ieed

ut normally we diagnose without them. lwei-loss .))

< Barium swallow: hiatal hernia? (a\ways used as 15t fest in essophageal disense).
< Endoscopy: erosions, strictures, hiatal hernia, Barret (salmon-colored mucosa, do biopsy)(mm\xanmt).

='24-hour pH monitoring: confirm GERD. Positive if(>6%/of time (1.5 hours) has pH.<4) Stop H2
blockers|3 days priorjand PPls [1 week prior. diag
(ot diagpott-

Q. Manometry: if abnormal peristalsis, may do partial wrap instead of Nissen. If no peristalsis, Eu* ¥

'k dan diag-

ok lity disor
reconsider surgery for GERD. LES abnormal if: <6 mmHg tone, length <2cm and intra- b
abdominal part <1 cm. (it can diagnose moklity disorders).

€ Gastric emptying: nuclear medicine to rule out gastroparesis (N/V, bloating, early satiety). Jh‘gw
b.msulvw&maa, slic

@ Impedance monitoring: can detect non-acidic reflux which cause similar damage. $%°

#Bavtium swalow doesol indioake. Gerds
it Shows us itS complications ex:skrickures,
/iako) hesnia. or ghows Couses:Sclerodetma..

usn‘:\-::sed Viatus is bhe avea #The n\\a problem wibh 24t ol monv. s Ehk ik

uhere eqsophagus leaves thotax Can only moritor auds (Sometimes vetlux is alk-
through d‘mf.\\'am, essophagus. aline) neutra)) . [m“,;m besting con motiter

thereis supported h Me all pusJ.
y'!yult [ AtElemw)% ‘.Ve‘\pﬁ\':::‘s i .
i€ Suppost from dhat area ;¢ g * gastric emﬂn%-. ou eat a little meal

cause = hiatal herwia. that has a wdicackve materol , 3 we. folvwo
ofosds that brigger ie: sltﬁp see how much kime it takes fos it bo
Spicy foods +h&5 fodst rgested.

# gastraparesis Kness in Skomach muscleg
."';‘;‘;:\:::: ;‘:\“:::"‘m“ﬂ Lzanding‘::e&\:): x-;:sﬁon ;\ some Similac Symptoms

- Salt crackers



[Barrett's esophaqus] #Barrettes: (premal; uan‘:)m\:a[’\d&

ia of celis lining ¥ Zosophagus.
- Intestinal metaplasia. Do serial endoscopy and biopsy . (caused by chronic acid exposure).

- Seen in of GERD. [30-40x isk of cancer if with high-grade dysplasia.

ERD ther: n prevent Barr not reverse it if alr h

0) cw'ma)
- Treat with @blation> radiofrequency or cryotheréipy. fenduscopic mucosal reseckion.

| Treatment of GERD/

. o . © @ ® @ L ®
%&La_mmt#cakmz weight loss. Avoid chocolate, caffeine, smoking, avoid food before
bedtime. Elevate head of bed.

c;Evﬁlma‘md %blockers reduce symptoms by reducing acidity,[do notlstop reflux itself. (?rophg\am not Leeatment)

LSuraical therapy:|
0]

©)
c-QI ndications: failure of medi%l, hiatal hernia, complications (stricture, recurrent aspiration).

- Surgery mainly reduces Gl symptoms.

@ o 2 e
= Complications of surgery: Dysphagia and failure are MC. Wrap migration (if onto stomach:

slipped Nissen). &J:%mt_v\akins €S too

Ca\'[\lissen fundoplicationCompIete wrap degrees) of fundus onto distal
esophagus. »pp! uith nqrmad

peristo SIS

@IToupet fundoplication] 270-degree|posterior wrap of fundus. Used if motility |ssues
people with aknormal

- . fundoplication: 180>degreelanteriol wrap. Used if motility issues. ] ?ens{ alsis (but present)
SHHill repair] attach stomach and esophagus to median arcuate ligament,
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Hiatal hernia:

Types: ¥ happens due ko \Nﬂg ot p\\renocoso‘:\mgea\ membrane.

GEJ in chest, fundus in abdomen.(B0%)of people have it, mostly asymptomatic. (i increases vk of Gexds).

@ 11: -esophageal| GEJ in abdomen, fundus in chest. I i b
: Lrless cammon than L. ‘
@ {1 Both GEJ and fundus in chest. (mixed)

@ -[iv] i plus another organ in chest (usually colon)(complex)

Lyp.; 1 " S— 1
Most commonly presents with reflux. csiding) Ype 2 g’;ﬁ,\‘ii\.
Type 2:
Trisk of compli ca{'ions
©- Bleeding: MC of type Il and Ill. (cuz eoso \s squeezed). X dysphagio. Babstruc
ctcm'-atmld os e.osgi;uz )
®- Cameron ulcer: ischemia from hiatal ring. itS squeeze mach),
™ wucsa " 305&51 uu.\uulus%{:o stomach.

®- Obstruction (Squeezed).

® @<
@ Gastric voIvqus/i&arceration: Borchardt triad| severe epigastric pain, retchi% without
iting, inability to place NG. .
vomiting, inability to place l’musosk‘c wbe .
Imaging]

©-EXB) AF level in chest (air fuid \eweh) (it indcates prosence. i
0 chest = dué bo easo. perfusation, preumothoray, N

2 % Pleural effusion---).
(@ Barium swallow: confirms and tells type.

Because area

VoF hesnia is
Suselled .

-
(4 O]

@ Manometry: to rule out motility disease.

@ Endoscopy: can show complications and other abnormalities.

xmost—\s no treakment .

gaskac '\ncana\'fx-\:ih:\
Ll
) ®.
@ - Emergency in volvulus and obstruction
@ {Efectivelin most type I, lll and IV.(podient gebs Lo choose),

@- Add anti-reflux procedure: Nissen usually, do partial wrap if motility disorder. (it 4:3?6 L)Gerds).

% when Jiaa nos‘mg it we dont c\epenJ much on samykoms
because they vary“its an anatomical disease ”

=Typel:s m,jms of Gerds.

“T2: Jgs? agia. 3 eoso. B\eedina.

- okhers: Shorkness of breath /chesk pain.



[Esophageal perforation:|

- More likely to happen due to lack of serosa. (other otgans have Sefosa)=mesothelium =last ouber lager
(found in vesceral organs)

-MCC ig iatrogenic (50%)] EGD (esp If rigid) mostly at UE% Other cause: Pill-induced
(tf:%acycline, KCI, NSAID QoD bisphosphonate), and infectious esophagitis.;,ma\'ﬂnanc%.

-|Boerhaave syndrome] post-emetic perforation. Distal third with longitudinal mucosal tear

(Mallory-Weiss). (severe Vowmitting mainly due ko alcoholism). ﬁ:g};;ﬂg;;ﬂg‘fﬁgﬁamﬁ)

- Upper@ limited spread of infection in neck. Lowe@ more spread due to negative chest

pressure >|infectious mediastinitis| @esophageal perforation is associated withighbDpleural
effusion, (ower esophageal with (left effusion. (csz mid is closer Lotight side) AFY o §b 505 Gual o paley

(presentation). ® . ® ® i
- Signs: Altered vital signs, subcutaneous emphysema, pleural effus;or;'F

: 2 Kin | G crunsh ith hen Hud S
(typically left). ~ LT#RRBP o e oreve. feart boat due o bouhen fude o8

Ay ). ;. 3 i 3 4o \uigs pl .
+‘f‘eve\"+im » Agsphog\awom-&md. felt uith palpotion- P:f:':i":i?ji:“ﬂmda 0 treath Samls 3 duliness

on percussion).

©. Do[PA/Lateral CXR and Fpnght abdomen| pneumomediastinum, subcutaneous emphysema,
post-antetio. Supine LSiEHn%)

left pleural effusion.

© ® . .
@ Water-soluble esophagram if unstable. @with water-soluble contrast if stable. (ko confirm Auagno&s).
similar to Baxium Swallow buk Wz0.
Treatment:
) ) ©) 0] ()
(O Non-surgical if stable and contained peroration. Q%P:;SA + NGT + IV Abx. Follow-up

. b ~
CT/esophagram after 1 week. (it 1l resolve olone).  euif per o9 e tile. sm%&‘i“{.\hm&cs

D ® .
(2-[Surgicall NPO+NGT+V Abx. Remove ?ead tissue, use drcg)inage 3-3 tubes), establish ¥¥ leakage.

feeding. If d.ela)Led_g)LemmaﬁQELor malig®nancy may do partial/complete esophagectomy. May
use endoscopic stents if cannot use surgery. blagaroscopic

#noke: if the pechoration was m the cervical
ckson; kS usually contained R not fatal [guz

neck is a small Bmpressed avea) however if

it was in the theracic atea its fatal because )

of X preseute M) in that orea-> mediaskstanikis

- death.

*in any ‘m\ﬂ ?aﬂ: Perl:o\'o.{-ion —Sudden

(due to bodys response +o either bleed: d
nfeckion) Cc:mldlead .LE gepsis 3 dea%)'e "QISY‘""-“ of

¥Endoscopy is contraindicated in diagnosis,but
allowed \‘:\8 tceatment. "3

PR CXR.



[Mallory-Weiss tear:|(its a tear nok a perforation).

cause-
- Repeated vomiting and high gastric pressure > longitudinal mucosal laceration at GEJ >[LIGIB |
0} @ ©) ® @ R gt

®
Risk factors alo%l;%gsmw[iﬁgms pgﬁﬂktlzgegin&lon tL1'|atal hernia, cough,Bulemia pRnorexia

couses X pres,
reatment] as in any UGIB: (AR C §) uyssigs cusiin
NO

vowbkius .
(0] sogaskric
o &r;lfo, get I\E%ccess, type and cc?ossmatch EE;E_& and transf&?e if needed, Iavage%omach Z&‘m"&"f‘;ﬁ?
(NG). i many P bieeding, stups spootamuousty) ™ 3gnS. thal loaate tent
after iwitia) stabalization [’ \ideding vessel.
(r[Endoscopy] operate if visible vessel with adherent clot or active bleeding. Options:

epinephrine, heat coagulation, electric coagulation, clipping, band Iigation,sc\etok\merafa. (if failed )
(vassopressin)

D [Angiography| inject vasopressin or embolize vessel .if {iled Lo stop (,legd‘.ng

)[Surgery| if endoscopy and angiography fail or needing>6)units of PRBCs. J
(k‘a)' wlk\““ zq \’\rS : _Lunﬂ: PRB CcS -_-330m\

© 200ml RBCs.

©® soml plasma.

@ \oml additwe.

Mallory-Weiss tear

usua\\a in loweft
€0%0. 3 alittle bk )
exl:endmg b stomach.

@ presentakion: Ohematemesis
@/melena @wlout LBp if sudden.
@nnemia (if happened Slowely).

(Same asS ahj ?G’. Lleedinss' sBmvtoms)‘




[Achalasia:}ca moblity disocder)

mostly idiopathic (autoimmune, infectious, congenital?),[Chagas disease](feckion with
(m(*‘\\i{-g nurons wn eoso are dysfunctional). 1esS common) . trs‘?::i?:)ma ctuzl
|Pathophysiology| P '

@ Aperistalsis (neural disruption)

@ Failure to relax LES (inflammation, fibrosis, and loss NO releasing neurons).

O] ® ®
- Progressive motility \dy)sghagia (but worse with solids) +- heartburn, regurgitation, and weight
) (liquids+ Solids). L
loss. Uysphagia i gudua Yo A S T S
s o0 couse 2adaty gerds 3 fad e

3i¢:aﬁon-
© Barium swallow: distal narrowing (LES) and proximal dilation (aperistalsis) :@ird’s beak|
deformity.

" 2 X ” nkakio of achalasi
@ Endoscopy: to rule primary or surrounding malignancy (pseudo-achalasia)’iit P cancer.

- but cause is Cancer.

(@ _Manometry:@old-standard) aperistalsis + incomplete LES relaxation. Tone

i tone was ver k@;
>|20mu\|\g =Nuk cracket
ﬁ%sei?d“ d COSthaﬂuS-

Treatment:

@)
Q Botox (temporary response). Balloon dilation (risk of recurrence, less effect if +visk

Ls needed ever ths | Lhy (Endoscopy) - Y
youggz_~m“ \s SHIF. cgusee-f—lb:-:si aﬁ:‘i’: cnsvrhﬂ‘;s“:; ctions . ?3 ° UP
@Myotomy: esp in young. Ma:y neeg “2;’;“2" anti-reflux (partial wrap) to reduce
secondary GERD. (Fundophicakion) . ‘S eicde o
Heller Myotomy| cut longitudinally then do Dor or Toupet fundoplication.
LIey_d) o lerod has
Achalasia Sclevoderma. diffuse E spasm. #Gsé ng ;Vma N
. non- periStattic exd§ Symptom
operistalsis aperestalsis synchfonous conbrackions systemic s‘;m?{:ams
ailure of relaxa 3 LES bo ) like (aﬁnata{ds/ ol:\;:r
- ne noxma oraan “(nvolvement -
Hon of LEs. vmal LES. 9
X # Achalasio. may have
Dysphagia. mimic Gerds chest pain similar Sympbolfs to Gerds
_ sbut dysphagia is Very severe
Gold standard for all= manometry (cant ‘?ma&mj wai:u:\t- has do
Lt his head upwards
mgoboqg of LEs 2*“'? ‘:ﬂu"af‘u “i:"o i?:?%‘c\d’"::ﬁf\‘:e{eglﬁ backwards ehol- lo.ssis\: swallgw.
er tre g d Y : [ i 38
(femovai). Guodoptcabon cnthe ood | Yongpusg v | @ TweighEle




Other mol:'\\‘\{g disorders:

Diffuse esophageal spasm:

- Repeated simultaneous non-peristaltic contractions.

© ®

& MC presentation is substernal chest pain. Treat with smooth muscle relaxants: GCB, nitrate,

haanel
Lackers

PDEj. May require long myotomy (i net telieved by meds).

Il_\l«E.c utcrackez esophagusi very high amplitude distal contractions mmHG.
Pe o achaldSa).

[LES hypertension} normal peristalsis + high LES tone. Treat with CCB, Nitrate, PD
myotomy.

sclerosis of smooth muscle: reflux more than dysphagia. Low LES tone,
deceased peristalsis, normal UES. No role for fundoplication Note: scleroderma = syskemic sclevosis

1E2 an aukcimmune disorder in which kissue

is weplaced with Hhick dense conneckive Hissue.

[Zenker’s Diverticulumi= P\\o.rbn%zoeusc‘;ha\ divexkiculum . (ofterts viscera) ogans+ SKin+ yessele) e mosk
visible feature is hatd SKin.

R
Ei +-

-@esophageal diverticulum. Typically, in older men.

#eoso diverbicula is usu-

A . 2 X g due + sure du
- Falsexdiverticulum (pulsion/acquired). & wim " *
(usually false)

{Killian trianale: between cricopharygneus and thyropharyngeus. Potentially due to high L“J?Ersm |

pressure. (above cricophatyngesus muscle)

Q O @ S
- Dysphagia, food regurgitation, éhaum?s. aspiration, audible swallowing. Can have neck
swelling, ezt ? ves ™
9 bonicity. P ¥ physical exam insigui-

- Compare with epiphrenic diverticula: distal third, due to high LES tone. cant . but if 4oo \arge ma
Show [at - heck mass,

Imaging:
-[Barium swallow! gold standard. Avoid Endoscopy. #imp exam Q|
® ) ®
Treatment] Surgical: diverticulectomy and diverticulopexy + myotomy of cricopharyngeus.
oo @ b sty o ©bo aveid recusrence.
Y
Divecticula

(its when a Bu\ge Lotms w a wall of
a Viscetol o“aam)-

® D-‘\;et{:\cu\a \
/_ . True diverticulum . e Falsediveniculum\
fose 1,
True of by afocce DA\ @
\qe s caused by on Bu\ge caus qu m\ M y
vk s pirg oy 4
’ . X
all layers of wall oot muCoSz; (\:l\sm).

(rackion) \ ‘ﬁ




b iqn .
[Esophageal neoplasial<, z‘f’dﬁ L.

Benign: MC is[lelomyoma](smooth muscle) , appear as smooth -Y-'\l\in% defeck H

co,usinla
dysphagja. .
oEgitheliaI: MC is esophageal cysts.

® ©)
®Non-egithelialz Ieiorr?yoma, fibroma, lipomyoma, etc.
dysphagia, [pain]

©Barium swallow:[smooth filling defect] well-demarcated, non-ulcerated.

CT scan: posterior mediastinal mass. (i tumot is in thoracic part).
/’

Endoscopy: very@obilesubmucosal mass. Do not biopsy of intact mucosa.

Remove if symptomatic or larger thar@:m.

¥ mechanical

\eiomjoma .

dont Lake B’xorsa
from here, you
may allow tumor
to~spread .

Irregular filling defect
showing neoplastic
growth.

eso neoplasia
: 0
Vi, mo.\ianoo!: .
epititial nion -apithelial. R —
e : leiomyoma s Jesocautn
(in smookl moscle). 0 mucosal lager. gwe:?
. S sadunds Takcen e +in Sands =B
o&gsrbazm,s pain. '?’ﬁv'?m Stsaamines €81, ';ﬁ:iv"s:nom [®
i i oiva. V.
Diagqnosis: e
.g%;u? smﬂguismi\\ wmoscle filing Sprese kakionspan Wﬂﬁw’/?:li:; abesity
lot).
_a:m..?;.‘\ in posk- mediastnum. M Bjnosisgwiumakm@n\dfﬁlbg*k&.&,
— £ndoscopy :me bile mucesa. PE JEus,ck, eadoscapy (bopsy).
¥on\«3 sesect if sgmpéom&*'C)>5Em raabmant: o .
skoges mw«au-»mw“ seseckior
s Stb. . @ Nosadjavent (thamoleadi
calaris. .
I .
3 Y
3‘" tsh nonses © pal Kve st s 3cgobheropy .




%ma\i%mmcga men > women

%* adenocarcinoma - cancer
o dlandular Kissue hwin
an oXGAN €X:MUESa.

% mucosal lajer W eS0.1s made
sguo.mou.s Cells.

D ® #*S0 Lol:\\b adeno  scc ose {::\J
[Malignant] SCC is MC worldwide adenocarcinoma became MC in the US. mucosa, but one is i the S
X ! worlaw! Igm-d:(,e. !  ohe mISQuamous cells. J

- Usually locally advanced at presentation.

Risk factors:

&3‘:@; Squamous cell carcinoma ® S) ®
C @-[SCC} alcohol, smo(%ng mtrocs@ammes achalasia, HIV and EBV. More in African, more in men.(n % #3).

On osian foo

@- LAd.en.o_QaLcln.Qma:.lBarret/chromc GERD and obesity. More in White, more in men. (inJ Ya)
c% ©)
[Presentation: dysp ag|a pam weight loss. (usually locally advanced in lymph ners}rej\ma\ ‘vasion)

ProsraSSNE
Imaging scc Adenocarcinoma
i cogal
Q.[Barium} filling defect, irregular. in mucosal layer mucosal layer
Squamous cells mucosal glands
@. [Endoscopyt biopsy, brush cytology for Dx african males white males
ldwide. mc america. .
ic olkrasound). e
& for depth and nodes. (endoscopic ultraso apper 273 of o%0 lowes Ya of o8
. ) RAlcohol, Smoking , achalasid Gerds,obesit
@[CT] for mets (metastasis). R, EBV ,zmtrfsam.:eas “ J

&+ [PET] for occult mets. (+ve emission l;omoamP‘ng).

nknowh 10 0
ot 9

Staging! T1 (mucosa and submucosa), T2 (muscularis), T3/ (adventitia), T4a
(pleaura/pericardium/diaphragm: resectable), (T4b (aorta, vertebra, trachea: unresectable).

Treatment:
- Barrett’s:|ablation or endoscopic mucosal resection (EMR).

-|Surgery: esophagectomy, contraindicated if mets, LN not in field of excision,
bronchesophageal fistula. Look out for leak.

- Use/neoadjuvant chemo-radio|if locally advanced (high T or high N) to make resection more

oF lymp
complete. " e ected.

- [Adjuvanti chemo or radio-after susgesy .

-4 Palliative’ stenting, laser or cryotherapy to reduce symptoms only.



" Fundus

m Hna& omg: it§ in the \ebb upper gmdmk 'é&ﬁ?ﬁfﬂﬁ“ﬁk&m}.

_ﬁ,e S‘:OW&C\\ L e
W%] ‘ Qo{ Ws

Arcterial Su??\g

\es:;x cot \\, 2 — :
g, e e e TT ST
LR guie Lag Skt gubede g

acteries- g?os::oat gies ] aﬂ:e‘% . L. inf. ?\.renic

Left gastric vein falso known as coronary vein) communicates with azygous and is site of
Lit commumicates with postal

esophageal varices in portal hypertension. ;
(d'\ﬁhdgmsn.\lq:\m). o P & esophagea veins.

[ymphatics]spread of cancer to[esophagus}s more common than to duodenum. @< % "
% Noke:avkerial saf»?\g of stomach comes Srom avound he corvatures.

¥*hepatic 3 celac g.\m&\
dont au?Fl%_ stomach

ko) 5
R =)

¥ lefL vaous nerve goes ant . s anterior Vasa\

LrunK , Right vagus, goes to the Bar_k_,‘,osk.va_ 3 .
8“\ b :\ nK%. J :onhd gasta does ?osk-a\ ank- vag al
#Ant. necve of latagjel - pntram A pylotus (seasory) I:m\(. Lrunk.
(it allows opening of pyloris— gastric émptying). if its
Cuk; food will stay in stomach (gbstruction). cewaC~, Ant- nerve
newe of \ataxget-

# criminal netve of grassi-> suppies body of he stomach (motor).
(i€ supplies parietal cel's,so ' it& cutod acidiby).

— Cximina\ s usaq\\g \eft in vaﬂo{'omg Causing ulcer recusrence ak. gaskvic

0 we. hepatic nevW:-ﬂ
é e peb  heeake
: nexve .
% Lo secreke acids. (\;3 Par‘«e\:a.\ cells in ‘ooo\gﬂunc\us). '
* parietol cells oxe Stimulated lsg vagus nerve (ks responsitle for s0%
oF acidity (Vagus B 5 pqricta)).
*Chef colls uin RA% make pepsinogen-3uith acdity->pepsin > protien digestion. coK b
.y . W J secrekin
# mucus cels —n distal stomach— Keoz 2 mucus for p\-o(-,ed:\on-
partietal cells © soma
— 50% N
stimulabed l’3 nhibiked ack m‘) Cnfb?hﬁ
N \vaaus =/ .
O vagus nerve (S0%). CDSomal:osbo.&: . 3 Parietal cell
@ Wistamin on W2 tece?l-or. @Pms&ag\ano\m : ‘\P(oskoa\a.
) ®cck. Gaskxm— ndins
® Gastrin . (From G-cells). @ secretio. (GeaNs)- x\ HZTecaphor (yohibitord)
R Pl pigapres
Histamine .

#¥noke: Nshws L Pros\:g\and’ms-»\‘omd\k%.



PQFBC ulcer disease

—Ujcer:a mucosal defect that reaches submucosa.(\§ b was cm\g i MuUCoSa -3 erosion) it Can be n

doudenum or stomach. "
\ ber: frod a\ axt.
—m/c location—s post. wall of upper park of doudenum. “tves vorih post- e of 15t emlc cquse oF usi
part of doud. So doudenal ulcers

-Peakage: Ss- 65, have T Lendancy ok Heeding:

oty
O acidity-due to: Tuaga shmuli/vgastsin/ L pestaglandin.
@ protection agamst acio\'&g—n\,mucous production/dicect damage &o mucosa fischemial

causes

-
. v
me obher tisk factors. _
©%06% Wpyloxi OGastrinona. O2ES. @3\1\0\(\1\%.
®12% NSOIDS. @@lcohol. O 7Ticp: @ gurms.
@ stress ulcers (mulkiple superficial

‘wfundus fem ischemia)-

¥ acidity A it usually cause do-
udenal u 2 bProEec 9343HC

Types: (g stric ulcers)-(u\cecs above antrum \ess ot protection, below Tacidity).
90 P

Gastric (70-80% of which): lesser curvature towards antrum. Due to loss of protection.
Blood typ ¢ goskic deers’ mk sike is'incisora angularit in the lesser curvature bebueen bedy

) $ pulovus. (it & weak spob Trisk of perforakion): )
[Type II]|Gastric and duodenal: lesser curvature and duodenum. Excess acid. Blood typ€ 0) sk asualy has ¥ prokeckon
than other partS of &tomach thats

Type lll:| Gastric (2~ MC in stomach): antral (prepyloric). Due to excess acid. Blood typ g ulcers T 1t Sormdue o Tac'ldiha.

Type IV] Gastric (<10%): lesser curvature close tom Due td loss of protectior]. Blood type@
[Type V:Diffuse. NSAIDs. (any ulcer i ang park o stomach ¥ it wos caused by NSHOD) |

H pylovi
®h-pylori-> Gve spiwal backeria, it produces enzyme =Urease which £ransforms urea Lo ammoni o (alKal
we) Y. usualy Lives in anktum causing an infechon Called ankm) 3as\-.ﬁl:is—>\mers skomach's probection—

ulcets +@mmonia Shmu\ates aa.sk‘m-wTaciA'\E\\’

L}j\,uaus.

Belcking earl stakies
ea, heatEhusn; abdominal pain,
uncomfoctable futiness ,g\g,.:‘-,,.g .

. : auses. 3 vomitking . ®eorly Statiety .
Dpegtic ulcer. ©dyspepsia @n » 3- eorly ) 90k Hpglots Gan Cause gasket.
i8 inflammation-s disteupt stomach
\ining —» distrupts nerves vesponsitle

®dhdominal pain s epigastric 3 gither tadiates b the lefE or back.
food celieves pain i doudenal wlcer (cuz it & acidity) & increases pain i gasteic). for gastic puscles- slow down
pai & ige

#food 4 3as’cdc ulcer pavd med\an‘\ca\\y cuz it Tacid produckion,but as
food veaches doudenum £ will have buffeved the acid—s decreases doudenal ulcer

pawn- (also food increases Hel secretion l’ﬁ Paﬁe&a\ cells in the. skomach & P\kaline
Secretion in doudenum fom pancrease).



D‘“S nos‘mg H-ps\o e

© physical exam:'\nsiani%canl:.
@ Tests
Ure L\: thitest god ' \\L Sevo\
Q. breath tes ndosco ca) ackaen o9
(invasive) ?g Fe,keas'La 29 -\::: f;rm“ég\g;. ankig-

_oone for pp) with?
wsK of cancer ex:
o\d pt.
—bake biopsy fcom ant-
g:,: tackerio Som Gen-

&ia or culture.
®\ocake tlcer it present.
®rule ouk cther diseases,

@ W-pyloti treakment:
@ Triple therapy for 2 weekKs.

C 3R ore
*out’\b’\oacs .

—Setback:Lest can 8Kl
be 4ve in kreated oS,

‘CaP‘

[Z] Go\d skandard: Quadriple herapy:
—Teiple + Rismoth (antibacterial).
—used when riple doesnt work .

* con veplace c\oﬁk\«ovgcm. with LebracyCline. %
* Con \‘:plo.ce Amakicilin with metondazole. %

% Moke - ankibiokic-anok speclic fora
backeria.antibactexial >3pedific.

% Repeat EGD ofter 6-2 weeks ko check Wepglori,if skl present gve kxiple again foc 2 weeks
then of 6-Bueeks €GD,if skl thefe Zweeks oF tiple agan, bhen 65 EGd (¢ s> Surgery.

@ B“BSQCT&O‘% &‘\Q,\'a‘%. Pg‘mn in additon to W-pyloci treatment or for

who hove ulcers buk no W-pylod).
Q@ Antacids: Mg and Al compounds. (many side effects),
@ H2 blockers: safe and cheap.
& PPI: imeversible, require acid environment. (mest effeckve).
@ creates a protective layer on ulcer. (protects stomach walt).
® Bismuth t::\‘(‘:'lear. has anti-H pylori effect

@Prostaglandms. misoprostol, inhibits acid.

O NSRS : Stop them.
@ alcoho /smokina-a cessasion-
@sbmss ulC?J'S.. usua\\a GPer \“ ;undus Juz o 8\'\0Ck I(sc\\e‘ma.

® Ticpscalled cushing vlcer (due to vagus stimulationsfacid->u\cer).
@B:xrl:\.a called cux 3ul6l’-|‘-(reduscd blood Slow o stomach).

Qacute aasteitis.

® chwomc antwa\ aas‘«‘\\:is Ccau.
ses peptic ulcer).

® chronic abxophic sé:sk'\ks—;'ma-
ases visk of goskric cancery
gaskric l}j"\?\\omq.



Complications and Surgery:
Surgical techniques: (for peptic ulcers)

G_) to cut around 50% of acid secretion. Iﬁl cut allvagal trunks (including hepatic
and celiac branches), posterior trunk is commonly missed. [Highly selective vagotomy|(HSV,
parietal cell vagotomy): preserves antrum, almost normal motility. Keeps the anterior nerve of
Latarjet supplying antrum.

- Vagotomy leads to loss of gastric motility, needs[pyloroplasty] to allow emptying, may cause
dumping syndrome. (txuncal).

© Trunca\ v cuk
all branches'dt vadus fac-
\ hepatic 3 celiaC .

@ seleckive: xcuk hepakic
» celiac.

@highly seleckve: snlytab

k:?:&’u o vagus geing to
?Oﬁ&ﬂ\ cel\s.

OP_qle\'oplas&a:cuLhn pob-
vic sphincter to hide’eftect
of cutting o-of \atarget-
%dumping syndrome:

) ® o ~Tapid gastric o.mp&g'mz
QAntrectomy] remave ulcerated part and G cells. Two types of anastomosis:clm stomach
to duodenum.[Billroth 1I} stomach to jejunum. (less visk of complication).

Ly i ue had to remove
doudenum.

#O¥R=aic aader diophtam

¥ ke ¢ @)h.'g\ U L) (‘W%Vm%m
Complications:(of u)cers). = olus e 0 ;;‘:éle ey
© ' : ™R
MC indication for surgery in gastric ulcers. (mlc in gastric ulceve). StbleEVynatoble
sutse‘
[Diagnose] upright AXR showing free air. Perforation is g&c or gﬂ&%@m Cakve - swéﬂ
© : +biopsy.
Treatmentjmwnservativelif stable pagient and contained: NPO, NG, IVF, Abx, [PPI [Surgeny} do Nk
base of ulcer biopsy and do Graham patch (omental patch). If low-risk patient: may do highly X vk
it [}
selective vagotomy (parietal cell vagotomy). If patient already on PP, consider truncal “.s.‘\‘.’:“«;i«y (aleadyonty;

vagotomy + pyloroplasty or HSV or vagotomy and antrectomy.
o)

Bleeding: MC indication for surgery in duodenal ulcers. (typically, posterior duodenal ulcer,

bleeding from GD artery). Npo +Nasogaskic tube-slavage -

ge{1V)access and blood.ré IV. |f 56 units in 24 hours]|of hypotensive this needs

intervention.[Endoscopy] look for active bleed, vessel, visible clot. Tre%tGDA.

If patient already on PPI, consider truncal vagotomy and pyloroplasty or HSV. If larger ulcer:
agotomy and antrectomy.

Obstruction! least common complication. Usually in chronic and askric outlet obstruction).

: . Lot @ © : @
Treatment: Di nose with upper Gl s eries or CT scan. NG llc‘qué:gp.mprt-x:,smn, NPO, IVF, start PPI.

an do@ndoscopic serial dilation. (Surgery) antrectomy (Billroth®+ vagotomy.
@
i sumyay. 25 4ok oo

¥symptoms of -gastric obstruckion;
—Nomittin
—{ Bowel motion.
(diagnosis veguires imag\na).
L xR / ck/uGi series. .
(Treatment—1po, NC, WF (wait &l
1k reso\ves) if nok—sEndoscopy Copenit)
1 not surgery).
#Noke: ulcers can cause obsbeuckon &hmugh:
::?ﬁgm -°33§dc&'¥%2 —s skeictures
—inflammation—smusclespasms.

r Frunca
G

fuppex gi sevies

Same idea of eoso
phagogram (Baviue),
but for eoso+stomach
+upper small intestines




Gastric neoplasia

concers (Gaskic carcinoma)

) J

AdensCarcinoma (4s%) others
.»m& \ T D\R\L (30%) .\ mP\\oma(S%)
‘\nteskinal (Co%) " use (30 . ]
—dueto Environmental -huidil:n\'%. event m“ﬂ couses thick . a.s’mnoma. i
— mic with age +r;!en —diffase. en (mlc) wolled Cgtomach by - Gist ('3‘*5&“31‘;«.*“@.
::;::‘:"l‘:ksrg‘k:m ) —3;‘:: Huom ) %m‘s we call the Lyg{:,nuves,wsse\s,
uler (uicerative Z boorly diffexentioted signet  |WM: ' ucks.
%‘?0-‘2 /d mais ;:x:\ Phskgt . :‘? ‘ %\\s .e‘ ‘: e =3 * linitis plastica’ » No:_e‘,\;‘aas&ic cancers are Yo%
- q ano\ cuz Sk _ . A o antral”
P"C‘:C; \\t:'.:\ e’ma\\':, ook e Q;‘:::M - sﬂosz\ of £- C_ao‘\\.\erm dm
intestinol célls. CEhvough Stom. mach wall is \inked to
ach whil), adenocarcinoma .

- Hematogenous spread. Slgmpnatic..
L, eniconmen ta tisk
factors: ° ®
- Risk factors: more in Ja%n/Korea, passibly %e to high salt and hg\ nitrate fgd. LO@
socioeconomic status. Family Hx. Smoking. Males. Blood groups A and O. H pylori. Gastric

ulcers (10% risk). ChroniC gastritis. Gastric surgery. Villous polyps. Adenomatous polyps >2cm.

¥Note: { inflammation — Rtwophic gastritis » intestina) metaplasio=

intestinal gastric adenodarcia
D @ ® ) .
pain, anorexia, weight loss, etc. (posEPrandm\ ?mﬂ_
4 L) . : D "
Virchow’s node (left supraclavicular), Sister Mary Joseph's nodule (umbilical mets),

poarly ditferenki- |well-differents
ated? ¢t gvade) |-ated.(grade)

Irish’s nodes (axillary LN), acanthosis nigricans, Leser(-%relat sign.+mets to utews ack diff from notm-{ack Stmlag to
® Spread A + more showely .
DoCP abdgr)nen/chest. Endoscopy with US and biopsy: diagnose, and determine T - lsfw |
()] S\ve. W
and local N. May do [staging laparoscopy] gressive. |less agaressive
e e
must sample at Ieast@nodes.@ (mucosa and submucosa), T2)(muscularis propria), . ; vy
. " . ¢ Stom cancer
(serosa).@(ad}acent organs). N: LN count. M: distant mets. T;::m:mmﬁ ¥ e?cs ::‘?,ad“ ay
*3*“8"“3 (aFamsco?\é: Otwer 111 @pecbovumT?
- ik increases stage hats why i imp. @longs T Dhones ¥

- (you can estimate the stage of cancer forex.2
from other Lechnigues, but when you do staging \epro.
it miaht discover new metastasis 3 stuffs increase
&ajg&o 3)(this happens in 28 Ya of cases).

Surgery:

-|Distal tumors: radical subtotal gastrectomy + Billroth II: radiEal = first part of duodenum,
hapatogastric lig and greater omentum. Surrounding LNs. ™ove all surrounding kssues 2 \ymph vodes

-|Proximal tumors} total gastrectomy + Roux-en-Y. ¢

24

-|[Unresectable:|if peritoneal mets, liver mets, LN remoté.(if we cant remove them;we do paliative £xR).

in colon Cancer if there was Vver mebs,iks skl
teseckable, but € 5ask‘|c its not.



other neoplasia
[ Gastric lymphoma (S %): (benign).

— 9o% of cases are Maltoma=maltiymphomas=
*TF we have | grade lymphoma we can breat it with A-pylers taiple therapy .

caused l:-té Hpyloxi.

¥1f h’xa\\ gmdz-;c\molm)ao
Noke: kg a non-Hodgkin \gnp\\qnn.

@ G\ST:
5osho’m!:e8‘:‘\m\ skomal lng\ oma .(o(iﬂ’ma&ed feom intestital cellof Cajal)

% CKIT 2 CD34+ ave markers of GisT (theyte cell Susface protiens that axe ove\'exymssecl

n G\ST).
# imakinib (cit nhibitor can be used for Bheropy .

@GGS‘E\'“\ONG! (Lcm'sn /mall'anan'l:) .
— 50% tnalignant, So% multiple.classified as neucoendocrine fumots cuz theyfe
Similac in characteristics +o Pa\mreor\ic cancerous cel\s.

Lumor o} the G-ce\l that produces verg 1 | : ;
e & evels of gastrin~> parietal cell &
-4 gaskic ac.dd:%—; q{»w".)cal pectic o cer,z‘fy semﬁ,ﬂé éi o(r\‘i:;? { ce 3?“4’“?\"3—

° B&gy'\ca\ pe \ic o\cer; ®unusual Voci: eoso S, )2JunuUm
¥ @mulbiple ®‘m&oc }’%5:3: I-S\\:{'a?%

®1 complication.
)K-‘zo\\‘m%c,r E\lison Sﬂ“°“°'"(26$) :when F.\‘os Gaskdnoma + a\:gy‘\ca\ ?e?kc ulcer. (
¥ Gaskiinoma can be Samliol:NENL sgndvome 3p5: pituibary tumog hyperpar /b\\A\\
a&\thoto\ism (o), Pancreatic paxtoendocxine tumor (Gastrinoma. ) v 2
(501§ & p. has gastanoma T check Ga* levels bo See § 4§ Ment syndrome)_ S
*gaskinoma 18 mainly a pancreatic dumor, bu it can hoppen in any part oF gast- ‘ ®F
W

9
Yinoma &iatg\e (includes: doudenum, pancrease 3 pylotusLankrum), mic doudenum.

° D'mjms'\s o} Gaskinoma:

© Gaskia D000 (rormal 0-0 adults 3125 cHldren).

®1f secrekin stimulates stomach ac’»o\ibé (1t nowmally ¥ it).
®ncidity tesk. pH <2 . (aormal emply stomach pH 15-3,hee ik has to be <2 +other 8y poms, 15 nok diagnoskic alone).

@ngmg ko \ocate Lumor.
#Treokment is Sugery but i we Cafk e give meds +o ¥ acidiky ke Somatostatin/ppis.

eNoke: Somakestatin ¥ Diarrhea 3 ac-‘o\i’% .

/ /-" J
/ ~ o D -4/



Bariatrics: (mv;g\\\:\oss science).

- BMI[25-29.9 1s overweight [(30-39.0 Ts obese] E0-49.9 15 morbid] (8-S-249 novmal). (super obesiy 750).

-[Comorbidities of obesity] endocrine: T2DM. hyperlipidemia, PCOS. Cardiac: CAD, HTN,
venous stasis. Respiratory;, OSA. Gl GERD FLD, hernias. Neurpsychiatric: depression, IIH.(idiopathic intracraniol WTN).
Urinary: stress incontinence. Skeletal @Several cancers: endometrial, colorectal, RCC, etc.

[Medical treatments:]

- Less successful.(non.sma'\ca\l

- LSM: diet, exercise, etc.

[©) ® (©)] (O]
{Medications} orlistat, phentermine-topiramate, liraglutide, bupropion-naltrexone, etc.
orli LEe Wy - @ Surgeries

¥ 1
restrickive malabsorplive.
| Bariatric surgery: | ¥ size oF stomach.  yabsorphion of food.
L ) . @ @ . ¥ food nbalke. (move effective).
- gtl}gl'la: morbid obesity: BMI >40 or >35 + comorbidity. Failed other approaches.
o —» Stomach used.
aparoscopic adjustable gastric ban <> Band.

- A band creates a proximal small pouch, restrictive. 30-40% weight loss,

low mortality. . .
Tof excess weight - ¥ik ¥ cisk of Gerds

dee
- More bands are removed now than placed. L;g,w N pressuren

o ® ©) @
-|Complications] slipped band, obstruction, band erosion, adjusting device malfunction,

@ouch/esophageal dilation. Gcar stomach. (:.i‘s“.ﬁ ﬁ?;ff\& band side.

@iSleeve gastrectomy} zi= (s ! }7D (undus 2 k’“"?} +a\so laparoscogic.

ore teroved

- Resection of part of stomach, leaves antrum and pylorus intact, restrictive. 60-70% weight
| ity.(30° Lomach »TLS because grelin recepkors on
loss, low mortality.(30% of sbomach is removed) sbm\"‘ mmo§ul  Th oo vesecked
Partso p doesn't Feal Lhak hungry. wuwedo a gaskic sleave,
bat we also vemove doud-

enum (where bile fox di
3|Bilopancreatic diversion and duodenal switch (o4 malabsorgtive procedute). on s Seccoted) 3 m}g(.:»

skomach &o ilium , So food
- Stomach resected as in sleave, duodenum diverted, duodeno-ileal anastomosis proximally, ‘sn'& digestion ankill it ve-

- Complications: leak, stricture.

inol um Csmall
ilec-ileal anastomosis distally. Causing malabsorption.+ festictve. mm\\r on‘i‘g ‘
Lo protien s
70-90% excess weight loss, but higher mortali%. Consider in high|BMI >50 %E}m‘:seshdm
(0 enum
'Complications] protein malnutrition, risk of biliary cirrhosis. (,:“'?‘ d\;{\\oS\S cuz bile goes back 2
o livec >

Jeganum.

2Roux-en-Y qgastric bygassl CBesE).‘%‘_&“ﬂ -

- [Alimentary limb{ esophagus to small gastric pouch to gastro-jejunal anastomosis.
BBiliopancreatic limb: rest of stomach to duodenum to jejuno-jejunal anastomosis. Causes both
restriction and malabsorption.

-|60-80% weight loss.
R O . D ©
- internal hernias (fr%n mesenteric defects), anastomotic strictures, fistulas and

al i beuz we made parforadions |2 Leskn
leaks. Marginal ulcer. PE. Metabolic disorders. pe N Pasts of intestne
9 . \;;:':}en we cob small inke 1 nmowma n

Embolia O Doiniing point




Complications of stomach surgery:

®[Dumping syndrome]

&Early dumpind (7544,
- Minutes after meal. Rapid gastric emptying of hyperosmolar chyme > osmolar fluid shift in esymptoms:
small bowel > sympathetic stimulation + diarrhea. f:’wch

G4 fuid inBlood = ¥ Bp.

- of patients after surgery. More in gll than BI.

- Hours after meal. Hyperosmolar chyme causes increased insulin > mpygly%emia >
n W\‘D\\
sympathetic stimulation + neuroglycopenic symptoms (dizziness,busing of vision)

[Diagnosis of dumping| UGI series.

Treatment

after eaking in afevs s
- AHR, TRR, diorrhea

wusually after ingesti
y sggagr% meals S

#THR ARR ,{ Blood sugas+
A\zz iness $ b\ usy egesioht.
e Lerwinsubn ke\?s cells

b glucose fom \d‘

+ hypoo\ycemia -»Sympathetic

S{nhgnuahon-n‘rffi \;r:m}mr

-3 inhbiLS insulin secretion.

Uhis keeps sugar in L\ood S0 ifs

easier ko acceéss by muscles)

’\‘\” SY™P- 1 gluccheogenisis in

- Mostly resolve with conservative measures: diet (small meal, no llqwds less sugars), medical

(somatostatin slows transit time and reduces diarrhea)
(ocktevoéide).

Cliguids em
Ckbers

convert Billroth to REY: reduce emptying by increasing size of jejunal pouch or slow
transit with reversal of jejunal loop.

_»before meal:70-\00.

#Note: normal blood Sugor \WC\\,Z\“-S ofter meal less than (0.

(1 after meols because Sugar in Corbs (s abso.

tbed to Blood which skimul
toKes Hime to uorK).

es insulin, but insulin



(@ [Afferent loop syndrome:] . -
s s
- Incidence around(%. Only in@DorREY) intestinal secretions into afferent loop that is 2
obstructed lead to distention >|bacterial stasis
)|
cute:|obstruction of bile flow: obstructive jaundice, ascending cholangitis, pancreatitis. o™  §u, wakadboe
®{Acute:]obstruction of bile fl bstructive jaundi ding cholangiti pa titi w"“‘ S P
b iliuna; ancrestic e Toed okt
. . TP | 5 k otfaren .
@{Chronic] SIBO > loss of bile aids > steatorrhea, B12 deficiency. f,ﬁ:{igg? go back %o fhe bor

Backesial ovetgrousth.
- |Treatment:| endoscopy or surgical (Both chronic 3 awte).

#In chronic»obskeuckion is slow So it doesnt go back to organs but it causes stasis X

7 M (S1B0) b "Ddecnjugalion of bile salts (fat malabsocpkion-s steatwrchea)
backerial overgrowt \%// Backedia causes % E&n\,’ \; _’A_‘mae“c%mea\o\’\am bsorpio

[Alkaline reflux gastritis:‘same as dumpin
@ ut the opposﬂcs wané)

of patients with Billroth or pyloroplasty. #Bile 3 pancreatic servekions
. ) secrebe in doudenum,due +o
- Bile salt reflux to stomach causes damage, presents wnth'ﬂ removal of pylovus.
green [yelow.

(V)
-[Treatment] metoclopramide (prokinetic antiemetic) ands_ug%]j_a:g. convertto REY
Lit Sepas

with large jejunum. From stomach.

Postvagotomy diarrhea: xomc+ T bile when peats.

- Excess postprandial migrating motor complexes (should be only in fasting), pushing bile salts
to|colon| resulting in diarrhea.

-|Treatment: octreotide (inhibits MMCs and diarrhea) + cholestyramine|(bile salt binding resin).

Metabolic derangements|

» Vitamin|B12ldeficiency due to loss of IF.

- IDA (ivon dificiency anemia).

[ADEK |vitamin deficiency (lipid Solub\e Vitamns).

¥ migqraking mokoc complexes (mmc).

wave of pevistalsis that happens along Gi krack during faskin
wheh we ?ealr vaqus inhibits nl:rc so digestion can start 2;-,4, s ?ile release

when vagotomy -5 mcc stays on gat the same time bile is veleased when o
eats.(normally’Lile doesn't veach colon,but due £ mcc it does-shile indua.g diaschea).

obstructon of bile $low )aundice,Lecause bile has bilicobin (a result of gac death),
in obstruckon blicubin fge\\ou) stays in blood.
#Bile is made in lver 3 Stored § secreted fom galb\adder to doudenum.

i ts:92% woker + Bile salks A phosphokipids iSication). Bilivul
#e?e_l}:ici?;\:?sﬁ; sl a'\‘\;}\\\k's;“ )'5.}? ospholi 1S (for fat emulsification)a Bilirukin +




[ The Small Intestlnesi(m‘dduk).(on\j upper Y2 of aoqdenum-.?aregul: scebiac arterg). N gl
i itonea) but past - A
(Bmatomyd ol ™ g o
D — ® -
-|Arterial supplyl [upper half of duodenun: via celiac artery (foregut), distal half of duodenum,
jejunum, ileum: viaSMAXmidgut). [elnslsame as arteries. SMWand splenic vein join behind
: Lidsesnk drainsT . EO—
neck of pancreas to form portal vein. o T

[0) ®
-[Innervation]lvagal] secretomotor. Sympathetic: vasoconstriction, reduced secretion and
motility, and sensory fibers.

- Layers: mucosa: epithelium (villous cells: absorption and digestion, microvilli increases

surface area and contain brush border enzymes plus some receptors for absorption), in addition

to crypt cells inside crypts of Lieberkuhn (regenerate epithelium), goblet cells (mucus secretion),
Paneth cells (defense), enteroendocrine cells (secrete gastrin, secretin, CCK, somatostatin,

motilin, and others). Lamina propria: loose CT with immune cells and layer of muscularis

mucosae). Mucosa forms folds known as plicae circularis (folds of Kerckring, valvulae

conniventes) that start at distal duodenum and diminish in distal ileum. Submucosa: fibroelastic
CT for strength (important in anastomoses), contains Meissner plexus of ENS, and vascular —9
supply. Muscularis: thick inner circular layer and thin outer longitudinal, innervated by

Auerbach plexus. Serosa: visceral peritoneum. mucosa -»submucosa smuscularis
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the maker is in th m. Peristalsis is stimulated by vagal cholinergic input

and other neurohormones. Migrating motor complexes are waves of peristalsis during fasting
that are mediated by[mofilin] tomc (prevents backerial overgrousth +cleass ink ).
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@- [Digestion and absorptnont (mainly a pancreatic lipases with help from bile salts, absorbed

as chylomicrons mainly via i@ starts in stomach via acidity and pepsin, then in
duodenum via pancreatic peptidases (need alkaline and enterokinase to be activated)‘.“‘k“"s‘“'
absorbed via portal vein(st rts via asr%\;(?a%es. disaccharides digested via brush rger
enzymes, absorbed via most water in small intestine. Calcium,

irSn and folate mainly in proximal intestine, 812through terminal ileum.
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Visceral pesitonium serosa



