ﬂpyeno\ici’ds

s pppendix~scan be 2cm-2ocm
n:'?w;?:ll connected £o cecum.
Tt is consideced a\gm‘»\wkc organ,
itS full of ymph Lissue 8 called
“the fonsil of the abdomen”
TS body moves &ce\” but the mlc
\oci g vebro-cecal ,
# cemember. Proas major musle
is behind cecum, )t te- Taeniea. coli
Xes the Wip ook 3 longitudinal * ||
muscles meet ot \
the base of appendix.
#in Some pp\ it can
teach pelvis ) liver/
left quadrant -

E] HOhe:Au& Lo exbensive
voviations in it§ loci bet.
PPl/itS pain deesnk alw-
ays have ts be in the ti-
ghe lower quadrant-

ssharp constant pain.

*7% of people have ik, can happen ok any
age but peak-keens-30s.

A+ pakhophysiclogy
vira\ disease Cousin fecalith (mlc =adutts)
fymph node \\Spe\'p\ns&.
ale i children. (stool obstructs it).
¥ i . i :‘:ﬁﬁ bod
\deal:h‘c I l:um ors %ﬁsgndiskuc:g:\ & camm).
@ Welminkh: worms. (care).

% Blockage of it§ fluid secretion$ drainage-s
inkralaminal Wil—suenous congeskion Binfarctions
—dmicto perforations »frank ?etFoml:'\on withind

days. .
%:Enous congestion (Stasis)- oypovkum’cg for E.Co\,

?scudommns 2 anavobes. fpea).
# perfocation: happens in \0% of p& .within 24-12hrs

of pan onset .
wpecforation mic: Lloyrs ad->s0Yyrs. (age exbeiontied

% ?rese‘\ka\:\ov\: b g *
oLy a idonik
vague pediumbilical poin (reffered) then L RLQ pain $uben Hlammation & then nousea \aam:khn +’:§&.€:&m¢;~.
N g £ood into . LYY
Lhen , pinorevia Shenbenderness e, ever © paritonium it becomed i
(\osS of andﬂe) somadic 3 we fee\ it i ¢ noke:if perforation \\awgmal: T3 o??e«a\\: ifs;hées sedum p
the RLQ 7 pain, difFuse peritonitis, T T fever CA‘::“P,I‘:Z“ “iEh tenesmus ar

3 M wBe ¢ SI8K).3 in abdomina) oy

¥ P\,gs\m\ < (p has some ddpznp‘inz on site). vt aphe
Suhen o ask p ko
P Y 13 4 o . . .
OMe busneys sign: e ®Rouvsings Sign: pressing on LR induces paim in LRQ.
Z;o::;t)w ot spme. (#ve coz of petkonkis).
£ ASLS).
®psoas stgn : ) s Syt e @o\,{-,‘“al:or sign: Rl pomn inkernal robakion
- i L tansion on psoaS majer ? oe R- h'.P.
—— es . . .
Fbhe more gou sbretcha omiscle *‘o“fﬁw :\'\ﬁ? haabon (His strekches olburatot inkernus muscle Gt also \ies near
daing il$ aqosike move 4he more —= eu2 flammakion & ¥ pan whes | £0 appendix).
1€ busés. lk.ie s&%ckd-'am&o(, %l jain O ———
it destcetches (ieves)). (hoppens if appendic
\s pelvic)fi .
i e

©pain in pewis/scobum: pexi-rectal exam.

*in preguank g pan  (F ik wes o pawis).
s nthe”upper abolomen

cuz uberus pushes

Upwards. (o, S opp.

ppes r'\l’\;iu;“'::g‘“

©signs of peritonikis:

Gaurc!'mg :}32\::\‘\“\;?5]&%'{{2& fk{g'\chbd =invsluntary spasm tz&:;:(‘s:lis)

Rebound Leno\erness-.mx u remove us hand from Sike pam A1,

-|Labs:|mild leukocytosis, normal WBC in 10%. Urinalysis|can have RBC and some WBC.

Ysk-\K-

-\Imaging:| AXR: narmal, loss of Psoas shadow, fecalith, decreased RLQ gas.(US! shows
inflamed appendix or pelvic fluid in children or thin adults (signs: thick wall&3mm), non-

compressiblee>6mm outer diameter, periappendicial fluid, appendicolith, hyperemia, reactive
LN, target sign,@tc). CT/Scan: dilated appendix or thick wall, pelvic fluid, fecalith, perforation, fat

stranding.

Alvarado score: MANT2REL2S (migrating pain, anorexia, nausea, RLQ tenderness 2 points,

08N - coy TR
kel rpendix.

¥R(Q loss of gas:
mﬁuﬁimmf eat
fom poin -
@ iommete Soken o
QMpoN
oL Faien

rebound teriderness, elevated temperature, leukocytosis 2 points, and shift to left). If <5

appendicitis is unlikely, if>8]it is highly likely.



[Differential diagnosis]
- - © s © . . ) _— ®
-(Gl disease in RLQJ Meckel's diverticulitis, mesenteric adenitis. epiploic appendicitis, cecal +I8d-

diverticulitis, GE. Atypical: cholecystitis, PUD, SBP. [Cyphiitis]
ST Wiy SRAUREL I Yoy,

Pal
% N\q_sa.l\'l:l\'fc aAuﬁHS;Lng" node Inflammation

D o @ 2 j Ll 2
-[UroRenall pyelonephritis, stones, teSticular torsion, epididymitis.
due v o recent infeckion (hactesial, Yersinia) maialy o

_ O © ® ® @
-|Gynecologici PID, EP, ovarian cyst, ovulatory pain, torswn.Q ’

children . ok &feenkal diagaosis in children ~

p\'—e.FirAuic ‘FPonaidHS:inﬁamcﬁon in er'\P\lic t\’\;/‘,/\

mfme::;gf;%teo\s:.%ric Prgnd- - appendages. laka; oppendigitie) QY
_l?e&{:me“b )‘S‘QQ“AOXA Hﬁ;(b])eﬁova,eﬂ:\:iﬁokcs.
@apren ctomy. .
. _ . l.—ed
Com Phcel:ea' not\.Co.m‘)\\Ca otaeneser do am srgery
Cperforation labscess) pntibiotics whan theie :l»sg.ss cut 1- :‘;-;ks .
D o open. 2-8utufing intlamm ue
T (25% have vecurrence willrmopux 2 Fai\.a

no pecibomtis  Vperitonitis after a Year).
Yoo (surgical abdomen)
.°“"::‘:”:‘cs*' (qauiding, vigidity-).
ectomg [T surgical explorations
8 woshoub of pexiton-

um.
+ de\aaecl arrem:led:vma .

% Noke: when uwe have aPFem\ix ?er(-'nml:ion (base)
we cafk opply o patch,we hove 'te remove the
whole asandina, colon)

% Noke.:viscera doesnt feel pain  (Ehey have ¥ pain vecepbors)
so thair pain is very dull 3 vague ; i e skabbed our visceral
otgpns we wont feel o Bing, but when the inflammation Spreads
o soxmunding_ geribonium we stact ’c‘ee\iﬁa. pain akh: Somakic
Pawn.

% Nok ¢ :omeatum is the gaurdian of the abdomen,if theres

A adion it i . .
e‘;‘,‘;‘ﬁ}:,‘.‘;‘;" d 4&")‘_ moves/T in that area.(s6 in ¥-ray it obstructs



Small bowel obstruction: (mechanical).

[Pathophysiology:| pasiumbilical

I ® . [ve: @ _—
- peristalsis increases proximally (causing pain), later bowel can fatigue resulting in #39 space=lid

is inside lamen,rot

proximal di%iion. The distended howel will sequester fluids and electrolytes inside causing third vese| ftissuetedemd

. . . b distal.
spacing. This can cause hypovolemic shock. - Segirer ke Hods

(©)
“lschemia and bacterial traslocation can lead to (ischemia due o Tpressure onwall).

- More[proximal obstruction]is associated with excess vomiting (and hypochloremic hypokalemic’ \‘,"o':,,‘iﬁ‘-ﬁna )

metabolic alkalosis).|Distal obstruction| more water sequestration and less electrolyte
abnormalities. (decreased uom'-\:\:ina).(sobb have hgyo\ro\em'.a),

Presentation
@ aar . . 7 . . . th Hime pain decreases,
- Nausea/vomiting, distention, pain, constipation/obstipation. If[bloodlseen may suggest ‘Z."z;g\gufg.muz\dt? ‘
vistalsis Spedstalsis to-

ischemia from strangulation. Proximal obstruction has more vomiting and less distention. e it
Obstipation and more distention in distal obstruction. (CO]iCKg Pa'm)-

D @ @
-[Physicall fever] tachycardia, abdomi%)al distention. Do PR. +in m\g-;Tyuzska\s\s »bowe) gounds .
 Caympaibetc Siabion) CERSTLE. 4 ook for signs of systemic perforation (rigidity retound &),

-[Labs] high WBCs, electrolytes abnormalities and loss of fluid (high BUN, creatinine and Hct).
Lybactesiat, K i T Hwo3 bprerenal aaite Rleeding = VHCE-

Causes; “omsioeton injury deny deionzTuck

-/Adhesions are MCC in adults. |Incarcerated hernia is MCC in children and 2™ in adults. Other

causes: neoplasia, intussusception, volvulus, strictures (Crohn'’s, postoperative, ischemic,

radiation), gallstone ileus, bezoar, external (annular panchreas. SM;: pancreatic pseudocyst,

ncreas Sur

abscess, abdominal compartment syndrome, pregnancy). Uodssun.

3 Coli pain:comes 3 goes eve
220 mins (celated 4o PeﬁSlmlsi ’

’“d\‘esi°‘\s-'mﬁ'\"a_'\n P who undecwent
meny surgesies.
¥ Bezoar- ‘Fﬁﬂtz‘\ L‘ld’ awumulahon (? wl\o hkgs mans A‘uss st
hair/ome 7 138/%, 5 28). ©
Constipation —no motility , presen us.
40525{':&7'0“» moﬁ\*;é,:)oﬂokus-;wdrse..

# Adhesions can compYess ovgans/move them out
of Phcc./ form kinKs. (inner scars),

¥ when #heres vomitting= 100% ‘:tesence. of nausea buk ot
the OY?OS'\‘\'-%«



Upright AXR! u'exels in small intestine, decreased gas in colon. Look for pneumoperitoneum
ai

if perforation.

-Small bowel follow through:]if in doubt, and suspected partial obstruction.
IKe UGLSexies).

{CT with IV and oral contrast test of choice to diagnose obstruction: proximal dilation, transition
point, distal collapse, (thick wall and fat stranding suggest ischemia/inflammation), pneumatosis
intestinalis suggests necrosis. (add standard ). Coan tell us Canse B avea B bype). pandt

o Yone.  diskal.
Treatment:

O ) ©) ® _
NPO and bowel rest. IVF replacement. NGT decompressnon(lavaac.).

Partial obstruction resolves in without surgery. If suspected ischemia (fever, rising WBC,

increased abdominal pain) needs exploration > Basic managment £ follows up. l: 2 r;j;;*éﬁﬁﬁ“é‘_
\ y

. . . N MaNY MICTS-ocgamsms.
Complete obstruction requires exploration after stablllzatlon_asmgerg . ) J

wyoke U6l secies only bo doudenum ,small bawel Flow Lo ium.

Paralytic ileus (non-mec\\an‘-co.’ bawe) obst?).
- Picture like mechanical obstruction but due tolreduced motilityl (less or no pain, no peristalsis).+{ bawe) Sounds.

® ©)
Iaparotomy@ther: dl%s (opioids, anticholin%?ic‘g‘z“,wgklectrolyte (low K, low Na, low Mg,
uremia), autonomic neuropathy, infectio%/sepsis. ischemia. """

© ® @ ®
-{Treatment| bowel rest. Correct fluids and electrolyte. Stop causes. Laxatives, ambulation, gum
chewing Gt moklity . Gualk. Lvagal stisdlakion.

%Noke:we wakch ¢s mols\ihé after \aparoscopy.

(you can \scate

Small intestines

$rom plicae awculatis
(distal doud — proxi Wieum.

Transition point



Sma\l intestine neo ylasm

Bemgn “HHAL
| | )

Adenoma 35%| [ Ramartoma
_m/c_’ i\w.m . —Seen in Peutz )

~Villious ig| |-mic in jeu
nat:k'giskfm“\'g mlc in jesjenum
i

peties

— pexi~otal melanocytic maculae.

—28% have gaskdic polyps. (it's in mucosa).

,\ Remangiom
k —Seen in Turaers

hers Syndrome. (AY).
Licomyoma —Seen n heridat

Aileum. ) .
- X isk of malignancy but ! of bleedi ng 2 iw\:u%sugsx / l’t?oma OT} bcmo;rhfg\c
—50%s have Colovecta) lesions. (Submacosa - engectasia.
_sub/mucosa.

*Te\enﬁed:as'mgangu o{v\a. o
&. one of females X is fully/
)G-Tumgs Parialy e b

A e ¥ pevkz jeohers
@ \{ - (I;:ne’cicasgnéfome)
o intususceplionone

BN s e ke
. the other.

& ma\'\gnan\: lesions

Cavcinoma (60%)
-jlands .

@WNpce Cheridator

cancer)"
®celiac 2 crohns.
— doudenal .

ce/ B\eedma | obstruction.

-Risk -f-: @-Fap (.Fam‘;\'no.\ aam& appendix. Up to 30% have multiple lesions. Diagnose with 25-h urine (5-HIAA) or pentagastrin

non- ?0\3 ?05‘5 CO\O\' l:a\ (tip and 2cm or less: simple appendectomy!/ if >2cm, involves base or has LN: right

— Can cause: obstruckve jaundi-

coxcindid (40%)-

- Carcinoid (40%): from enterochromaffin cells of Kulchitsky in crypts of Lieberkuhn. MC in

stimulation test, Octreotide scan locates tumor. Do echo for carcinoid heart disease. Treatment
small bowel carcinoid (if >1cm or LN, do wide resection. Otherwise do local resection), appendik

hemicolectomy).

Carcinoid syndrome

(D NET of the G tract causes
Hotmones to flood the ver

- Carcinoid syndrome: if liver metastases:
diarrhea, and rarely right heart disease. Treat with somatostatin. (ant diorchea):
(15 a complication of neursendoctine tumor (NET)).

episodic flushing, sweating, bronchospasm, watery




Biliary. system anatomy
#liver ?ayl;\c’n?a-\:es in fhe ‘o\\ia\'vés system in 2 ways:
®containing biliary keee inside it (frees a nebwork

g:;:& g;;c;;s)h.‘w.m \\P-Pa{’“ﬂ tes .;l:ree—’s‘\““ addex.

M sl T bR
QOQ OQQuat Jdudt-
Chol ‘togt&
#Ga\\bladdex is considewrd extra hepotic .
*The supehicia\ port of the goltladdex that appears ant. con be felk
OhThe gth riahl' tib midclavicular Spok upon palpation.

xxxxxxxx

..................

allbladder Anatom i \ 0"
* Gallbladder A y .Be\?:,%‘::\!m pouch is the. widesk ?a’(l:

common  insid the wall of the gollbladder is o

smooth irrigular shaped muscle that con-

. tracts to squeeze galiVladder.

s ";““"r of gall\adder contains folds to At
Sutrace area. (branch hepatic attery)

eit deesnt have a submucosa,,so if it was artery, (branch of vight hepakic

oA 5 Vessds axe in Se50S0 D MUSCWaTiS) .
#1ES main function is cancentration’ ?i‘- {ﬁ 80 hard foc it o heal (no [ymph)- (S Vesseis e & >
makes it more e@icie,na.(m‘,“ua - 2°_; :m??. 0\730\'\"\3 waker in it [his

THS imp ko be able to recogmize hepato
Rt Gliary iangle,n ovdes 4o \gote Cystic
arkery 3 cystic duck.
1#0xR: cdlote briangle.

Hepatodoudenal \igament
#nok an actual \'\Sf.\menl: /S o
" peritonial fo\d that connecks
= liver A:‘“‘*Z“ﬂ"\,il: contains :
5% comm, '\'e uCé,h; ¢ arte
2 portal vein (these ‘:fm ca'; )
TEEEL portal triad).

#commaon bile duck ‘Roes distall thmuah hepato doudenal lijame\\E o teach doudenum,—

post to first part d 2 & . -
meets Fﬁocrzzb'-c dug £ s ompd inside head of pancrease . (it never vuns inside doud.)s

volled by sphincter of odi). pulla of vater—s opens in 2ndh doudenam . (in doud-it£ cont

e >90% water
*e /Bile acids —><onjugated with acid =bile Salt— 5k digestion.
cholesteral (extr ted, e
Pb:sphol?md; a' unwanted, bo be excreted in bile
conjugated bilivubin (tobe excreted in bile).
Calcium salts cca*?).

# Bile salts ace veabsorbed back to £he liver from the [Eermmal ilium |(Ehis full cycle is colled Entero-hepatic
—ghal:::u\m' P‘:‘SQ‘* ST can do deconjugation of Lile salks, liver does veconjugation again . SN
S eomnaied Lm0 saluble 0 phosghalipids 3 bile salks emalsify it in gallvadder.

.sui,f qrog',‘l,;;u‘;:'.": ;’;L”"Ez“.’eﬁsh‘;“m"“ (rown colour of stool) §this happans indoudenum by backeria).
n utine o5 uwk'.ie\ . (o :\\ “{Ol:‘ sh’;?u::m“;‘g ? liver 3 secreted again’. 3 if anything Skill remains it s taken by kidney

ted bilicubin releases Turobilin in utne 3 if 4 release>pale shooled uxobiin
(bilirabin is produced unconjugated but k% conjugated ia galibladder), ‘4* urinel. velease-spal oxhlin o




Biliary Diseases

lestrole i W € (ES
q\\k\adde\‘) . .E::sé ;mu‘\,s'\%:d“!:l:ggt\n:g (‘:Ei!u‘
0

Biliary stones]= cholithiasis (stones n g
% Stones=So-160"% choleshxo\e-
ugated bikvub

(vesk=unn; 0
of people develop it. calign T s

en { amount of

¥E: "
[Risk factors:|more with age] more in women. Estrogen reduces big acigb(prevents stone  cholestldle in velakionto

: : P ) . bile acids -»Trisk of sto
formation) and increases cholesterol content in bile. Female, fat, fertile, forty: [3x]risk.
(‘Fs’ Gm hlrg;kng b0 age, of axepreduckive fenale.

i 0] (&)
-|Other risk factors] trva¢r§splar\1t rsgipjents, chroni&hemolysis ((h?crgiitary spherocytosis, sickle
“otal pasenteral nukcibion d

cell, thalassemia), prolonged TPN, and rapid weight loss(Bariatacs)+d food. + neds \ike fibrates gcholestyromines:
+Crohns disease.

-|Most commonly asymptomatic| <20% develop colic. 4% develop cholecystitis, obstructive
jaundice, or pancreatitis. (formation of stones ¢ obstruckion, thatd whg it mostly usamylmmn%c).

Pathophysiology:

- Bile is composed of water, bile salts, cholesterol, phospholipids (mainly lecithin), bilirubin, and
salts (calcium and others). Bile salts and phospholipids act as anti-stone factors. Dehydration of
bile (low water), loss of bile salts or PLs, and/or excess of cholesterol/bilirubin causes stones.
Gallbladder stasis plays an important role.

- Types: non-pigmented (cholesterol) stones: MC in West (75%), and pigmented (UB+Ca-
bilirubinate) MC in East; they include black stones (from excess UB, as in hemolysis) and brown
stones (from bacterial deconjugation/ or foreign bodies).

¥ gal\stones

$in anki-stone factors A o skone &;m‘m% companents.
DRile salts. Ocholestol 1.
@P\\os?\\o\i?'\ds @umcnj\ﬁu‘.d bilicubin T,
©® 4 mokility (stasis).
@ dehydrakion-

*Ten =T§l:a\ paren{em\ nubritian: pat wvelies a,m-e\e{e% on toutes ofher than Gi
for feeding (1 sisk of sbones auz no foodestimulafion of gallbladdar),
% galibiadder is ackvated W vagus 3 chdlecysto Kinen (cek)

¥ Skone -Ej?es

cholestvol /vixed
(non-pigmented).
(mlc in usest) .

J
(mixed= cholestelr caf'salts/ Black @ Bml:!\;).

P\%me‘* stones

v ogebed Hutid. ' Lackexia) inteckion can
o 'FBT?".‘V:“?CO\\J\L&&&J unconjugated bicubin+ xcause suz\\‘ma of ductss
10 on ca\Cium salts. \;,rma stasis—» Ltoves.
(more common), couse:infeckion /foriegn bed
cause:Hemolysis- 0 biliary sg;il:em /bacterial # Noke: colibwasis doesrk tlm\\g
33?%"%»?"' cause joundice, cuz Ene obskruct-

ion is only in gallbladder, so bile
acte can'k be stovedl anymore,bat \t
sk obstruckion either causes inflammation—scholysistitis or ‘°l‘°§ pain. can skl be released §rom ducts
# pain because galltladder muscles 4y 4o push agawst the skome. I o to doudenum.
¥ cholesystitis=iotlammoction Ccaused because pped bile causes ircitation
+he walls). )
Fmain waé;: Know if obstruction caused inflammation?

Otwic ver 1 enzymes (ALT,AST,ALY.



Biliary colic:

®
- Transient obstruction of GB outlet (cystic duct-CBD) with stone or sludge causing distention.
l\\?klz concentra
Presentation: bile:

o ®
{Biliary colic pain] RUQ-epigastrium (may radiate to back or right scapular angle sign)).
abdrupt in onset and constant (not a true colic)[Promoted by meals] Also, nausea. (can radiate to

sudden \'iahk shou\der),
O @ S R S
- RUQ-epigastrium tenderness. NO fever, no signs of peritonitis, no jaundice.
Lsif obs brackion coused -
- Normal labs with possible rise i %a"\’n only wsitheut inflammatt-
Imaging:

- X-ray: 10% of stones are opaque.

© @ ©) @
"(BUQUS; 1% choice: sensitivity. Echogenic, mobile, shadow, inside GB.
— treat wibh |cholysisteckomy | appears

white invs.

¥ Biliary colic poin iswk constant
it comes in waves (storts sbops
Suddenly).(R mainly ofter fatty meals).

¥Not afue co\iCa pam= constark.

# not telieved with analaesics.




Choledocholithiasis: (Stone in ducts).

- 5-10% of patients with biliary colic have CBD stones as well.

" : . R @ o
- Same as biliary colic but with obstructive jaundice (icterus, acholic stool, dark urine)

elow bpale Gt accamalates in Baod»

) @ @ ; o
elevated bilirubin, ALP and GGT-santioxidant SF" Kidneys > excreted in ucine.
Q‘,\—,s, avole  thatputects

Imaging; bile Flow. celis From damage.

©.[RuQ uUs poor sensitivity and operatory dependent for CBD stones (unlike gallstones). But
high sensitivity for CBD dilation (normal is[6mm] up to[Bmmlin elderly).(with age Jch¢3 M%um\\a widen).

®-[MRCP and EUS] good for diagnosis, but no therapy. (magnebic resonance c\\o\onsinyancrea{»&m?\\%IE ndoscopic US)-
- diagnostic and therapeutic. EndsscopiC Tetsograde cho\ans'm?anofea%oam\phg

®[Intraoperative cholangiography I0C and intraoperative US: good sensitivity for CBD stones.

Treatment:

o s
are s » o mq Ln'm

- Must remove stones to prevent cholangitis. This is either done before cholecystectomy @‘:ﬁﬁ?  provent
(preoperative, with minimally invasive procedures (i.e.|ERCP)), or intraoperatively (CBD u&h“d‘iﬁ.ﬁ;‘.&“ﬁ?

done after a few di
Exploration (transcystic or transductal), and if intraoperative clearance fails, with post-operative e sgasis

ERCP.

- [ERCP:| perform|sphincterotomy and stone extraction. Failure ranges 4-10%, mortality is €1%
The MC caomplication of ERCP is[pancreatitis|(10-15%), others include bleeding|(hemobilia),

duodenal perforation Jicholanaitis!
obstructive ,_)aunJZCB'

s#stone in common B&\to.ﬂaduc& —)cho\idoc\\o\i{:\msisM C\\b\mﬁ} L Cintlameation),
#I¢ stone reached pancrease —sBiliary pancreatitis.

Symptom chocrﬁ\énsis cholesystitis cho\':fl&ccho\i&kzoisl cholangibis .

=D v \/ v v when 3 are
vesent =

Jaundice X X v v charcot Friad.

ggste&ic

ymptoms

(fwBc, Feves, R v R v

Taur,Ast)

# Yemember—s any stone that causes pam [inFeckion— cho\gsesl:eckumg,




Acute cholecystitis: & Acste cholesysbiis

- Calculous  Pcatcolous
Etiology stasis+isth  StasiSs TpN-
emia, . ischemiaaShock.
(duz ko stoned. ¥ stones -1 pressare inside gl._,
_ - . ) biliary colic— T venous pressure+
- From GB obstruction with stone or sludge that leads to distention and[siasig] Increased ischemia— intlammation +stasier

pressure leads to venous congestion and ischemia/inflammation. Also, stasis allows&aclenal Lackerial overgrowth.

over%?wm (bile culture is positive in 50-75%, MCC being GNB, + anae%bes and Ecoli+
enterdcoccus). G-ve

Eealouom care)

(O} ©)
- In the critically ill (stasis),[shock](ischemia), or in prolonged TPN (stasis).

meds+V food .
not Evue).
- RUQ-epigastric pain with right shoulder/scapula radiation, persisting and[increasing| Geks usorse
over hours (unlike colic)). With additional fever, N/V, and anorexia. +anstank-
10 @ ® @ .
-|Physical; ‘fgve‘{. tachycardia, RUQ tenderness. Murphy sign. +mild leakocyrosis . + pain is associaked
rade B .
Lo signs of local petito
mild leukocytosis and high ALP/GGT. High WBC suggests gangrene, cholangitis, or “ml Murphys 33%“4.
pancreatitis® +Ctp - rebound tenderness+
\ocal tendesness.
Imaging: (Mmurpheys; if you puk ur
hands an khessikﬁF poiin
-lRUQ US:| 1+ choice. Operator dependent with 60% sensitivity. Look for wall thickening w0 the abdomen B ask the

(>4mm), pericholecystic fluid,[sonographic Murphy (best sensitivity)-can see stones/sludge. ?&a:c\it:)i“)‘“‘e e wont

- HIDA scanj gold standard. Use if US negative but still suspected. Failure of GB filling in@
hours is diagnostic.

SuPINE
o8

Treatment:

Mainly antibiotics and cholecystectomy.

- Start|broad spectrum |antibiotics once diagnosed, stop after surgery.

3
- Do cholecystectomy within(72 hours of onset (Golden Window). mg when us handle 18 pukon
3 the avea,p Stops breathing

- Do percutaneous cholecystostomy if cannot do surgery. Can Later do cholecystectomy if

became possible. inflammodion of €8 wall cen

- Cut-down cholecystostomy can be done in the critically ill at the bedside in the ICU. Cause gome Wle ko leak-

NORMAL HIDA SCAN HWOP is o substance thats %w"i‘fhk ;i?"e;‘cge“”’“‘
SN given orally to p,it goes o )
LVER Blood—s iver - secreted in
/’I bile. (it§ radioacktwe so nor-
BILE mally we Can see it gow
puers tw all these parts,in Cho.
lysists S —inflammation causes
Gl 4o be blocked 30 HiDR cart
reach 9&),

(No Symptoms yeb).
Dpeds with 2tones. PDm patients aith stones.
Bporceldin G8 (Cot? i GB walls).
®c\d potients .
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Pathophysiology:

- Bacteria normally ascends from duodenum into biliary tree, this, however, gets cleared with Duooenum —
bile flow. Obstructed bile flow allows bacterial growth fascending cholangitis, MC). Or from
hematogenous seeding of bacteria in bacteremia patients. ®

©
-[Causes of obstructlo?! choledocholithiasis (MCC). Pancrea&i;is/pseudocyst. Mirizzi syndrome,
choledochal cysts, neoplasia. latrogenic causes include: strictures, foreign %dies.

instrumentation. %its scary because it has.
ahigh ti&a( of Cﬁ:’*“"a‘:‘m

#some pakients dont show

Presentation i c\m\tco&k\,

® ®
-[Charcot triad] fever (MC), RUQ pain, jaundice. Seen in[50-75%] |[Reynold pentad (sepsis): ade charcott + ‘ ‘
a sepsis: spread of infection

altered mental state and hypotension. Can also see local peritonitis (Murphy) or diffuse to \wers bloodStream.
peritonitis {severe).

o () ©) ® B)
high WBC, possible coagulopathy. High ALP/GGT/bilirubin. High AST/ALT can be seen

in severe infection or liver microabscess formation. 5;‘?3?,@* involvement
\iver.

Treatment:
(o) D €] @
Stabilize, antibiotics and biliary drainage. Later do cholecystectomy.
)
- Aggressive fluids, correct co?gulopathyzp\zzsma,vik K platelets).

N D
- 1V empiric antibiotics: similar spectrum to cholecystitis (GNB+ anaerobe), but more anaerobes.
Ambicilin-sulbactam. 4gacilti,

L
- Biliary drainage:| /Quinclone + metronidazole.
- ERCP is standard. Percutaneous transhepatic cholangiography if no ERCP, more
complications. Operative decompression: high mortality, last resort, only drain the ducts.

- Definite treatment is cholecystectomy later. (hos to be delayed).

\2
- (o\s
Q’ v <
E (:’ zZ
& 0 °
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RUQ PAIN RUQ PAIN
CHARCOT’S REYNOLD’S

TRIAD PENTAD



Gallstone ileus: (tace complication of galistone). (ileuss chstruckion in Gi).

- A large stone (>2.5cm) causes pressure on GB wall > necrosis > fistula (with colon, duodenum

or antrum) > passage of stone to bowel > Gl obstruction. q q

- MC site is ileocecal valve causing SBO. Rarely, GOO happens (Bouveret syndrome). ' '
oy Gif fistula with ackrum) . —

- Rigler triad on imaging: pnfumpbyia. AF level in small bowel, and gallstone in IC valve. CT /.,; o v

shows SBO + pneumobilia. &‘\‘\Zg‘éwm #in galikone, ilus, shen the fHskula t6 with e, % C@:{//_

\
\;/,; o

NS

the “doudenum ;stones keep Skding down until

Hu.la w®ach the nm:ul: part o g:;ihu.cn\

- i valve, during the'sliding’ ins of jatermittent

Surgically remove stone and gallbladder. ;,'-'."'ﬁm"a"a“ be Sidiog. p comflains of inaceit
poms. ruckian

: k77
Mirizzi Syndrome: LA il 3

- A large stone or multiple small ones cause pressure on GB infundibulum or cystic duct > CBD
obstruction > obstructive jaundice and also fistula formation. The GB and CBD are both
obstructed: can cause biliary colic, jaundice, cholecystitis and/or cholangitis.

- Classification: Type | (hepatic duct obstruction). Type Il (<1/3 of bile duct involved by fistula),
type Il 1-2/3, and Type IV: >2/3.q

- Treatment: subtotal cholecystomy (leaving fibrosed GB) with fistula closure (in types II-1V)
Gits ¢|m43 closed,

#* (itizzi; when cholithiosis causes local fibresg

that reaches CBD. its the °“l3 condition where

a GB stone causes Jaundice .




Choledochal Cysts:
- Congenital dilation of biliary ducts (ble can go upwards (burbalence) 3 Some of It get stuck in the dilated aren),

- Complications: jaundice, strictures, recurrent cholangitis and pancreatitis, choledocholithiasis,

cholangiocarcinoma, cyst rupture and peritonitis.

- Type | (85%): saccular, cystic, or fusiform dilation. Extrahepatic.
- Type II: True, single, extrahepatic diverticulum. (¢xue diverhiculam). %g’ %}7
- Type lll: choledochocele, cystic dilation of distal CBD into duodenum

Type il Type IV Type V.
Choledochal cysts

Type Il

- Type IV (10%): multiple: w't‘ra and extra (IV A), only extra (IV B).
- Type V: Single or multiple intrahepatic only. If with liver fibrosis: Caroli disease.

Presentation:

- Usually presents with painful jaundice. In children, a palpable mass can also be seen. In
adults, usually diagnosed after recurrent pancreatitis or RUQ pain after cholecystectomy. Can
also cause secondary biliary cirrhosis if longstanding.

Imaging:

- In a child with obstructive jaundice, do RUQ US to role out atresia. Can also do HIDA scan in a

neonate if the anomaly was detected prenatally.

- In adults, CT scan is the first study. Do MRCP for pre-op planning or ERCP for potential of
intervention.

Treatment:

If possible, resect in everyone, due to complications and malignant risk. Resect and re-
anastomose with choledochojejunostomy or hepatojejunostomy.
#Resect even i asssmyl:oﬂ\akc.



GB Cancer: (not imP).

- Risk factors: MC is gallstones (>2.5cm). Porcelain GB, PSC, chronic infection (salmonella,
helicobacter), anomalies, medications (methyldopa, isoniazid), obesity.

- 80-95% is adenocarcinoma. Low 5-year survival.

- Presents incidentally (1-2% of cholecystectomy), risk of spillage after lap chole. Can cause
colic or jaundice. May see high ALP, AST, ALT, CEA, CA19-9.

- EUS is better than RUQ US. Mid-bile duct obstruction in ERCP is GB cancer unless
proven otherwise. CT/MRCP for staging.

- There is need for staging laparoscopy.

- If lesion extends beyond lamina propria in routine cholecystectomy, and disease is resectable,
re-exploration is needed. If limited to lamina propria, cholecystectomy with negative margins is
enough. If beyond lamina propria, radical cholecystectomy (GB, 2 cm of liver, and surrounding
LN).



C}\O\and'\oca\'c'moma (not mp).

- RFs: PSC, choledochal cysts, intrahepatic biliary stones, Clonorchis sinensis infection,
hepatitis B or C, cirrhosis, Lynch syndrome, obesity.

- Classification: proximal (intrahepatic and hilar), central extrahepatic, distal extrahepatic
(intrapancreatic), hilar carcinoma (at common hepatic duct, connecting right and left ducts,
Klatskin tumor).

- Presents vaguely, pain in intrahepatic, obstructive jaundice in more distal disease. Can see
high CEA, CA19-9, AFP, ALP, GGT.

- Imaging and need for staging laparoscopy (similar to GB cancer).



¥ Retroperibeneal =
Pancreas: Oits pain comes in the

ack'.
QMN,:““.Lu’ only covered
Anatom (“el'tope\"\ Loveal). by pesdtoviun ot .
® ®if it has )ml:aw\mg,lb
- Made of héad (and uncinate), neck, body, and tail. T Nt e

sslnr:m'dbhﬁ in & 'norm-
- The neck as anterior to the origin of the superior mesenteric vessels, the head is to the right  * ™ e

surrounded by 1% and 2" part of duodenum, uncinate is inferior to head, surrounded by 3* and
4t parts of duodenum, and is posterior to the superior mesenteric vessels and anterior to IVC.
Body is to the left of neck, and tail reaches splenic hilum.

- Supply is via celiac and SMA. Celiac: GDA forms superior pancreaticoduodenal artery to head,
uncinate and neck, splenic artery forms dorsal pancreatic artery to neck (right branch) and body
(transverse pancreatic artery), splenic artery also forms pancreatica magna artery to body and
tail (caudal artery). SMA: forms inferior pancreaticoduodenal artery to uncinate and head.

i reakic duck
®-[Main pancreatic duct (of Wirsungjcgriginates embryologically from ventral bud, begins in tail A e one. Joined by

aili duct-

and opens in ampulla of Vater. |Accessory duct (of Santorini), originally from dorsal bud, starts e
from main duct and ends in duodenum viaLmingLQamUQphincter of Oddi).
4 Pancreas divisuml|is failure of ventral and dorsal buds to fuse, most of the pancreas drains
through accessory duct to minor papilla, can lead to recurrent pancreatitis. MC congenital
anomaly of pancreas (10%). (M5t ppl are assymptomatic).

h\kﬂ'?uiq&‘\m
Function: B el cempp el

'm;u o lucagen

insulin,[D cells make somatostatin, PPl cells make pancreatic polypeptide. Alpha and beta cells
are prominent in the body and tail. for fobs,carbs 2 proiens.

@-[Exocrine] production of digestive enzymes (via acinar cells, 80% of mass). Enzymes are
released inactive) and need (in brush border) to be active.

# Enzymet secrebion is skm-

ulntd{a €K wich is released
by doudgnum when ikS Sl of

food - duck Secrekion by se-
E‘"b‘ 0\ ancreas e in Cal i d ou -
S W St ad
Ant for st e
gut ” )
uen sal et
e\ Sed - =
vobates to join X

*in poncreas dwi
duck tecomes the dvain for the
whole pancreas.

duct i M\, s0 Svisk
innrmn‘g main pancreatic duct draing the whole &‘?mm. 1@ smell s>
poncreas’; g the accesory drains the upper park

orsal. 3
(it originates from (},fau\: ,thats uhg
ts pain is ep’\aqstﬁc).

. En2ymes :
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ases; Can -
Pancreaticislets ( Exocrine go%) . aSincar cells. g;:z:?::zancrfns produces am in un?mcl:w,

form also 1t produces inhibitors, ko inhibit the
Enzymes while not in ockion sibe, B ik praduces
bic‘rkmih (HC€o3) inducts, S that ¥ udua‘s\
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- blood vessel ducks ‘:} 4 1= "9
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Eoleroki t Ldase) Lod

\rush bordes cell o G "
2 trypsin ach'\:{:!: ;:Ei"s::;r 1;::‘:;? .m = Togpsin
%‘9“3\&82—)0“‘75 .

# food in dowdenum-scCK—senterKinaze .,T‘yuma;n
to trypsin—s ackivates'prl’

alpha cell



resen foon
mwmww(n« 4,,.«\
¥sma 3 8 desceod anderior 4o wdioate

ot

gves o g —:

Pancreaticodoudenal arkerg wch Supplies head 3 neck
penoresse.

30 gves us s pancraabodaudenal. (head neck. 3 uncinate
3t o s u.n,;.m,.n

= SuPPhes it.

¥heod + oncinake:

-inf. ymcrzal:odwdcn al.

*
_:ue;‘){;‘;ﬁ'ikodwdenal.
3 Body - kasl:

— post- Pancreatic.

= pancreatica magna.
—3SmA.

(moin suPP\nevs vcc\.ac\,



Acute pancreatitis: % with dame accumulat -
ion of Enzymes inside

- Pathophysiology: the MC etiologies (alcohol and gallstones) result in ductal obstruction and 3 :‘,‘,‘;ﬂz“ﬁ?',’:;

accumulation of enzymes in acini, with inappropriate activation of enzymes leading to digestion ;‘ﬁ,‘;ﬁﬂ,&i‘ﬁ;ﬁ:‘;ﬁh‘f‘;\s

" . o . . . Fullof fat 3 has o 4PR,
of pancreas, and inflammation. F?glgase of tissue factor and enzymes in circulation leads to the :‘msaui;\ bees-
08) . me ackVakbed, <8 enzy-
2 o o mes uwill iterally di
systemic manifestations. %;‘sr':um;: 3 ?5;
estion.

- Etiology: MC are alcohol and gallstones. Others: iatrogenic (especially ERCP), pancreas ¥inERCp the conbrask

g s " s artibiokics . . 2 & ot | n
divisum, medications (steroids, valproate, sulfa (sulfonamides, furosemide, thiazides, e ucks 2
azathioprine, etc.)), trauma, autoimmune, f&milial, infectious, hypertriglyceridemia, * "“‘c“‘;‘:‘s chen

z : = : n). divect
hypercalcemia, malignancy, duct obstruction, idiopathic. (accuenlate in aci) gt helminths.
“Ctolkwm%ﬁ“%ﬁ). \l'::;: u:“ l:
Presentation:

- Symptoms: epigastric pain with radiation to the back, improves on leaning forward. With ‘r{:;““‘f:‘_a’;n_"' “s::";
nausea, vomiting, anorexia, bloating (from secondary ileus and gastric irritation), fever. Soimp. 0

- Signs: tachycardia, epigastric tenderness, abdominal distention, ecchymosis (from
retroperitoneal hemorrhage, including: Gray-Turner (flank) and Cullen (periumbilical)), shock.

- Labs: elevated imylasg end lipase (more specific) 3x normal range. Elevated ALT suggests
biliary cause. ‘;?“\J‘;“

Imaging:

- AXR: loss of psoas margins, dilated proximal jejunum and gas in duodenum (sentinel loop)
from ileus.

- US: look for gallstones and CBD dilation, pseudocyst formation.

- CT: most accurate: fat stranding, fluid collection, necrosis.

Diagnosis is based on combination of presentation, labs, and imaging findings. (atleast 2/3).
#0cube pancreakitis is associoted with \\;3\\ bleedi
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Treatment:
(supporkve). #its supporbive cuzat

- Rest the bowel: NPO and NGT. Analgesia. Correct fluids. ICU monitoring if severe. May use g%f_f;iﬁ“ﬁ: jr:gj:

acid suppression to reduce gastric discomfort.(\ike yf.). leted on thaw own.

- Biliary pancreatitis: if severe, with cholangitis, or with persistent obstruction: ERCP.

Cholecystectomy after resolution, in the same admission (high recurrence). %“::5;“;3:5;%5&

Prognosis:
- 10-15% develop severe pancreatitis.

O
- Ranson criteria can be used to predict prognosis; On admission (GA LAW: Glucose >200, AST
>250, LDH >350, Age >55, WBC >16k), after 48 hours (Ca HOBBS: Calcium <8, Hct fall by

>10%, Oxygen <60mmHg, BUN increase by >5, base deficit > -4, Sequestration of >6 L of
fluid.). If 3 or more, severe pancreatitis. Mortality if more than 50% if more than 6. Criteria
values are different for biliary pancreatitis.

- Complications include: pseudocyst, endocrine/exocrine dysfunction, necrosis, duct strictures,
hemorrhage, chronic pancreatitis (associated with risk of splenic vein thrombosis, Gl
obstruction, biliary obstruction, pseudoaneurysm)+Dm + Chronic. pancreatitis.

porcreatitis casses
+ "l(?u have 4o wonitor fluid output hemocs \‘aﬁQ\
monitoring usine 53 follys catheter X «
(Eml/kg/he)- This tels us'if pancreakibis is K‘f Loy
severdor ot - Dic d clire.c&\z .
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tone M cu\o¢ Co“a’
have a Spontanwsus resolwtion B the gals m‘
is excreted in bile- :
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'HOSPITAL ADMISSION PREDICTIVE SIGNS
AGE > 55 yrs DEHYDRATION 14 HEMATOCRIT
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11 LACTATE ORGAN DYSFUNCTION 1} SERUM CALCIUM
DEHYDROGENASE (LDH) POOR REGULATION of \
HYPERGAYCEMIA l_/“ GLUCOSE LEVELS HYROENRY
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Chronic pancreatitis:
- An inflammation leading to tissue scarring and/or duct strictures. (pmscveo\l:'«c outpat offected).

- Presents with chronic intermittent pain, nausea, and vomiting. Associated with pancreatic
insufficiency, weight loss, and diabetes. (recusrent attacks of pain similar to acute pancreatitis)

- Imaging shows atrophy, calcification, and duct dilation (chain of lakes)
Treatment:

- In acute attacks, treat like acute pancreatitis (bowel rest, analgesia, fluid correction,
monitoring).

- Seek and remove cause (e.g. alcoholism), treat insufficiency (with enzyme replacement) and
diabetes (with insulin).

- Surgical resections for chronic pain. Can do celiac block as last resort.(to cut pdn sensation).

¥m/c cause s recustent acute pancreaditis mam\% due 4o alcoholism in adults
# cyshic fibrosie in children.

¥ pancreakc bsﬂic‘:encag XExocrine funchion—sfat malabsorptionssteatorhea FUsgight lose.
XEndocrineyDmL .




Pseudocyst:

- Walled-off collection of pancreatic juice, the wall is made of granulation tissue/fibrosis, not
epithelium, hence the name pseudo. Usually caused by acute pancreatitis or other causes of
duct rupture.

Presentation (can be assgmvbmc&ic).

- Symptoms: abdominal pain, secondary obstruction of gastric outlet, can have fever, and
: Lyvomithin
weight loss. g

- Signs: CBD obstrucation leading to jaundice, epigastric mass, possibility of bleeding.

Differential diagnosis:

2 itions: wthout wall sutrounding it).
Inflammatory cond:tlons.ﬁa&s&as‘ or phlegmon.(puss withou ing

- Neoplasia: cystic tumors of the pancreas or adenocarcinoma.

Treatment:

- 50% of asymptomatic pseudocysts resolve in 4-6 weeks, can observe. Drain if >5cm or
persists beyond 8-12 weeks.

- Symptomatic: endoscopic or surgical drainage into bowel, to use the juices for digestion.
Biopsy wall looking for epithelium (role out neoplastic cysts). Resection is rarely done, usually if
neoplasia cannot be excluded. (we open the cysk into bowe) 20 we can use it for digestion).

% simply when pancreatic juices
leak a Scarcing Hissue appears
arund the luain avea as a vesp-
onse Yo the inflammation the juice
cansed.
#Eheres no epithiliumin S wall thats
pastoont why IES Galled pseudd.

Pancresticduct (when &herds epithilium -3 cyst-» neoplastic)

Gallstones

Duodenum



Pancreatic necrosis:

- Usually due to pancreatic ischemia. MCC in acute pancreatitis with arterial thrombosis (days to
weeks after acute attack). Other causes include chronic pancreatitis or global ischemia (shock,
mesenteric ischemia).

- Presents with pain, fever, N/V, with possibility of sepsis and shock. CT scan shows lack of
contrast enhancement. Can have superimposed infection (showing fluid collection or gas).

- Treatment: if not infected, aggressively improve fluids, and monitor for infection. If infected,
start antibiotics and perform surgical debridement.

¥ Necrosis - Vrisk systemic comP\ica{Sons-)QR\)S/ pic/ SQPSiS/Surerimygsed infeckon.
# we establish dia%nos’\s with ck with contrast Geontrast doeswt veach dead areas),

¥ oo imaging infected necrosis shows as exia fluid insid
fine needle aspiration +o Confiem. neide areatges bubbles. e can malke



Pancreatic neoplasia: Ductal catcinoma Sublypes

. T U 3 )

Ductal carcinoma: (mlc m\i&narscs). fdene scc pdenosy medul-
uameus. avy.

oma .

- 95% of primary pancreatic cancer. Can be adenocarcinoma (MC), medullary,
adenosquamous.

- Risk factors: Smoking is most important. Alcohol (causing chronic pancreatitis), genetic (more

in older, men, and African), familial (Lynch), high fat diet, DM, obesity. Exposure to radiation.
G uede overusi

Presentation: pancreas . 3 ppl with new onset

of diabetes af anun-

- Symptoms: vague abdominal pain, insufficiency (diarrhea, steatosis), diabetes, weight loss, “‘“:' age;ex:65 have

N X . anctrea+tic cancel un.
obstructive jaundice. (symptoms appear laba).(mg? m&alﬂ:g). new chedy Fless P:ov:n otherusise |

- Signs: Courvoisier sign: painless palpable GB and obstructive jaundice. Sister Mary Joseph

nodule. Virchow node. Migratory superficial vein thrombosis (Trousseau syndrome). Chronic
DIC. b Specialy if in tal. (Keeps appeating is places).

- Can have high CA19-9 (good sensitivity, poor specificity). (fumor marKer).
Imaging:

- CT angiography (triple phase) or MRCP. Endoscopy with ERCP or US for lesion, biopsy, and
potentially biliary stenting. Staging laparoscopy.

Treatment:

- Unresectable if: distant mets. Contact with SMA or celiac over 180 degrees. SMV or Portal
vein involvement that is unreconstructable.

- Resect if possible with adjuvant. Neoadjuvant if borderline resectable.

Pancreaticoduodenectomy (Whipple) operation: for head tumors.

- Remove GB, CBD, portal LN, stomach pylorus, part of jejunum, head/neck/uncinate of
pancreas, and duodenum.

- Anastomoses: pancreaticojejunostomy, hepaticojejunostomy, gastrojejunostomy

- Complications: Leak/fistula (increased drain output, fever, high WBC, delayed gastric
emptying. Treat initially with octreotide, NPO. Then ERCP or surgery.) Others: wound infection,
incisional hernia.

*+ T the cancer was jn the head of the
pancreas R it caused CBD obStruction,it
will cause CBD3GR painless dilakion.
So "painless obstruckve Jam\dice is panc-
Tealic cancet anless proven othecusise”
= Courvo SieC s'\g\\ .
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