University of Tennessee Medical Center in Knoxville



Small Intestine

Naotochord .
_ Chorionic

willi

Meural plate

Cardiac
primardia

16 days

Pairvitive gut

Yaolk sac

Blood island

Foregut
Meural folds
Baginning to fuce

Hindgut 18 daye

Oropharyngeal
membrane

Amnion cut

(o . Mo Ut i : Allantois
Yolk sac ™ Body stalk
Pericardial Anterior Posterior
coelom intestinal intestinal

portal portal




Small Intestine

\Empryology

InlraamBbrecnic

UTMCK



Smalll Intestine

Em‘l:)_ryology

o

o

Raprissin e
vilaling fmery

S Vit
=T arteral sprouts
.:\-..

-1 LTl

Hindgud




Small Intestine

Embryology

Dersal
-7 MeSogastrium

Darsal
= mesopastrium l
1

Spleen Stomach - —Splun

Stomach =

Fd:urrning
SmeEniurm

Maesentery
A

o B
-

Appendix

Descencing
codon

-

Yolk .',13“:



Small Intestine

=EmbR/elogy

Lessar amentum
Riaphragm Dorsal mesogastrium

Liver / Darsal mesoduodenum
F .-l_-"ﬁn

Falcform
ligament ™,

\ Appendix

'Superior mesenteric artery
- Mesentery proper

. Inferior mesenteric artery

‘Dorsal mesacolon

Umbilical
EI'TF'F}'




Small Intestine

Week &

Esophagus

Stomach 3

Herniated coils
of intesting

Allantois

Stomach

Umbilical | _
card ! * Cecum

Allantols Cloaca Rectum  Urinary
bladder




Small Intestine

Emﬁgology

Pnmany indashng

B ioop

| MESATROTC

. SUPEOr
M5 HTars
_.ilr“lr




Small Intestine

Baiecl

uredh g card

EaphEgus

".ll.".ﬂlr:i".lrl'.u-l

[eferior Peieriemi arfery

rl-'F‘\.'r af MESEMDETel AITETy

Cuperse metsnlerc arbewy



.-

Stomach —

Transverse
colon.,

e,

Cecal bud ——

Vitelline duct

Jejuno-ileal loops
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No ebvious jej-lleal demarcation

Jejunum has larger circumference, is thicker and
has different mesenteric vessels
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Ageiiemy: Innervation

B Allignonmle enlly
— Pelrelsyag eetiglei]e
“WEWNSHCEIEC ganglior
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Small Intestine

AeeimysEymphatic Drainage

m \Vzljor clagasgitstef Jymdp atic tissue
f

SREyverpatchesin distal small bowel

NVUCOSER=NI00ES adjacent to bowel -
NeUESKEl e mesenteric arterial arcades -
= gliolpreifnodes at the base of superior

~ mesenteric vessels -> cisterna chyli

Fat absorp i@
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" Auerbach (myenteric) plexus in between
L~ 1

SUBMUCESE
fibroelastic tissue with blood vessels and nerves
STRONGEST cemponent of intestinal wall
Contains Meissner plexus
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— Enterocytes: absorption; with microvilli, covered by the
glycocalyx
— Enteroendocrine cells
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HIstolo
pIStOIOgYy
e

Simple columnar epithelium
with mucous cells

Lamina propria,

4 Mucous membrane 4
smooth muscle cells, blood vessels

Central lymph capillary (lacteal)
Openings of crypts (of Lieberkiihn)

Muscularis mucosae.

_.s—' _ :__-,_ Wik

3 Submucosa

: Circular layer
2 Muscularis externa

Longitudinal
Subserous layer

1 Serosa
}g.r::::'_-_.—f’
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stion and Absorption

49 merlrslﬁg
Eeken dowmey intra luminal amylase and
C ‘/Jgoec'r"

Blood

Na cotransport

GLUT2

Facilitated diffusion kSP=e: 4 “’"‘”ﬂ‘“‘wmu

\_. Na

~ L K' Na*/K*pump

Fructose \\\
I:-_ |
GLUT2
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stion and Absorption

- EHOLETR
Lumen Intestinal call

\ ' o "| r
— 50-90% @oyr foee Fépﬁdﬁ_._.,;«____c,j
, . ) ) ' o [+
ClLIr1Ea |2l sl
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.. H Tripeptides ~—
vosiridefelr

(E INTFE ROKITIN AS E) Dipeptides

EndOpeptidaSGS: Amino acids —

l 3 Structural
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chymotrypsin, Secreted proteins ——» ?
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Copyright © 2004, Elsevier.

UTMCK



Smalll Intestine

/SI01 00y DIgEST on and Absorption

el
= =qftlsiileeitiogs |

preakaoivn of fat ¢ globulesiinto smaller sizes

=eieliteted by nile (bile salts, lecithin)
“TAIOWS aguuﬁr pancreatic lipase

— WIICEllE Termation

Bile'salts areramphipathic

Core of free fatty acids and monoglycerides

They simply diffuse into the interior of the cell,
without the bile salts
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RigySieleeyE DIgestion and Absorption

B el
S NECENUAIFPROCESSING
" RENONNENONNOT rru}‘genr

- Combieien withilipeprotein

=EShetand medium-chain FA may be diluted in blood
(Qoriel sysiis

portal syst- -> pack to the liver
Pool of 2-3 g
Recirculates 6 times every day

5% lost: resynthesis from cholesterol

UTMCK



Payslolee)ys D]ges ion and Absorption

“AVAEINEIECHGIVAES, and Vitamins
DEilz 10 itersawater in; 500 cc out
WalerNis a.osor,oed‘@y Sin Iffusion
IVERUIENSPOIL
Cl: pas
rl( Q3. tive tramsport (Na)

Vitamins:
Fat soluble (K,A,D,E): distal ileum
Water soluble: variable

UTMCK
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Physielody: Motility

B Peflsizlss
— 1-Z cri/s
VeVEMERBBIFhtESTInal
— DUGHERUMIFSEEmS 10 be the pace setter in the fed

State

—

Sympathetic: adr-energic iInhibits
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Simallr Bewel Obstruction

-~ caus

SEdic Uimrel
T AUNESIONSE
— ~50%
— Layyer a_fodomeln SUIo
I IUMe)S o
~ ~20%
— |Vetastatic peritoneal implants from intra abdominal lary
— EXtrinsic compression: cecum and asc colon
Hernias
— — 10%, ventral and inguinal more commonly
— External
— Internal

Abscesses
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Sl Bewel Obstruction

Y

| Tell]s
— BowealWellleitmlers
IRtENEEnRal

#anJJJror 5

Adhesions aneous (<2%)
(~B60%) Crohn's Disease (~5%)

Hemias
(~10%)

Meoplasms

B e
(~20%)
)
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Simallr Bewel Obstruction

B Peinoonysiolee)y _

RIaiNRerEaseN ety and contractility (both
I OVERCIIENIEIOVY r@n't Off olstruction — diarrhea)
=0lloyyed Y fatigue and dilation of the bowel
ACCUmulEtion of water and electrolytes in the lumen and
weall==Sifiird spacing — dehydration

Balance between electrolyte/water dysfunction depends
Siterand duration of the obstruction

Increase in intra abdominal pressure

Increase in bowel wall tension — decrease in blood flow
(specially in close-loop)

Ischemia — perforation — peritonitis

‘ N the

Also T In bacterial counts in the SB — translocation

UTMCK
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Simallr Bewel Obstruction

8 Cligllezl Vizipligseiie)g) gmrl DIagnosis

— Collgy clojelanplipiell ozlinh , distention, no feces
Of lelits — depemd'um Site o'f phstruction

Ty PICIRPEINE 4-5 min arox ms; less frequent
WitigReiStaifeRStruction

POSSIIVACIEEa

Physical exan

Dehy dratien: tachycardia, hypotension, etc

Fever: ? Complication

Abdominal distention; notice surgical scars

Rule out hernias

Mild abdominal pain: o/w peritonitis/complication
Rectal exam: masses, blood

UTMCK
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Sialll Bewel Obstruction

B Cliglcal Vegligsteijog e J_D‘[agnoas

— Reldiolye)y
- AASE
— §0% clel] gy
B~ flliia| levels  (stepwise pattern)
= DIIAEENO0PS
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SmallfBewell Obstruction

Copyright © 2004, Elsevier Copyright © 2004, Elsevier

UTMCK



Small Intestine

Simallr Bewel Obstruction

SlinIc2INVieRestation ana _)Js,i NOSIS

— Recliglee)y

- AAS

- Ul

— Giojoje|fo)f .

mliejg) gr%ﬂe pff complete obstructions
Determining point of esbtruction
DX ofi complications
— \/\/Jf e Qt an AAS for PSBO
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SimallrBewell Obstruction

<«
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SliRIcINVieiestetion

eirlcl Dlzlefplosils

= peieljoloe)y
- AAS

using tube +
fluoroscopy) — for low
grade, intermittent SBO

Smalll Intestine

Small B 'Obstructlon

t i

opyright © 2004, Elsevier.
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Smalll Intestine

Simallr Bewel Obstruction

“NEncaiNVeniestationrand Diagnosis

— Lelgoreiiogny
“TINGIElpiwlFer diagnosis

UTMCK



Smalll Intesti

Simallr Bewel Obstruction

“NElRIcaNYenestetion cl.mrl JJg,g NOSIS
iU ngReestitiction

s Clgsac-ldgy ogsifl] Q'JOFJ
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Simallr Bewel Obstruction

ntestinal tubes: no benefit
-
— %Joll [Ele)f) J@J 85% off PSBO with above

UTMCK



Small Intestine

Simallr Bewel Obstruction

Crennis disease:
Afscesses: 2 CT ¢
Radiation’ enteropathy: non op tx, steroids, ? Resection x

' NACCS
DypPass
»

UTMCK
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Simallr Bewel Obstruction

[

Ve nahagement
It f‘OTTJOJJf‘EI'EJOHS

PJe ce en warm saline wet sponge for 15-20 min and
3ASSess p‘?r olor ane perlstaIS|s

— Mild abdomlnal distention

— Proximal obstruction

— Partial obstruction

— Anticipated single band obstruction

UTMCK
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Simallr Bewel Obstruction

J
Dliicult clJrgrus‘a

RUIENGUIRGIRIIEAL m:grl auses (hypo K)

A iaystarertsu

CT ana enferoqiﬁw
Consenvative management for PSBO

UTMCK



ost eorlrorom.ﬂ
— Metanolic rugﬂ.'- actrolyte derangements

jates, anticholinergics, psychotropics, etc
Inflammation

Retroperitoneal hemorrhage or inflammation
Intestinal ischemia

Systemic sepsis

UTMCK



ESERANBIRNSISIMIIEN o me anical SBO, but
WRllyAWItheut thiE colicky abdominal pain

"2 RAdivIeEIEstudies to distinguish from SBO ?
| lI'reatment:
- SuUppertve

2 Drugs

Cholecystokinin, erythromycin
Cisapride

UTMCK
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hicimmeaten/ Diseases: Crohn'’s

VrORanI/6ispbalziel 1913; Crohn 1932
VieSiRcomImoenprmean/surgical disease of the SB
i North Amer]c;’cm orthern Europe

Blggeaclzl eligletigeg

=qual genders and black x whites, T in smokers
" 1 iniJews; strong familial association

? Infectious / immunologic etiology

UTMCK



S0% 1) sipnelHoeEelglhy

55% 1l S&yelpiel ¢e)leoip]

From meUtm to anus
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IghanmeLen/ Diseases: Crohn’s

B Croyvin gf preserisrie
el around POVWEINVEI
a [zl dglleness Welll

- compromise

OPPIESIONE a_pp"-' €
from islands oit normal

mucosa p
Non caseating
granulomas (late) A

Copyright © 2004, Elsevier Copyright © 2004, Elsevier

UTMCK



Smalll Intesti

hicimmeaten/ Diseases: Crohn'’s

CREIRICINERIESTALIONS
iEnmitient colicky lower al bdominal pain
DieigEERNErely With mucus or blood
WEINIINOSS
LowWigredesiever

MAJA [SE

UTMCK



-~ Intestinal fOffJOJJ(rI."E]QjJS

Copyright ©

fUer

951
CHINIC IJOFOJJHU'" if 5

on

2004, Elsevier.
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iiammatory, Diseases: Crohn’s

Copyright ©

2004, Elsevier.
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IghanmeLen/ Diseases: Crohn’s
_y

_NIESUREIRCOPIICAGNSH
= Perforeidy)
[EENIEPIALBNS(Fare)

=ISTUESHIMBIErCOMMOn):
Vele/ine, pladder, intestines,
e

Ahececcepe ‘
ADbscesses

Copyright © 2004, Elsevier

UTMCK



Small Intestine

hicimmeaten/ Diseases: Crohn'’s

CRINLESHREIRCOIMPICALONS
NCCIICEINPIEISpESIieR: SBf and colon
[ 10xsieraceno Ca or Sb
Asitesteirchironic disease, more common in the ileum
PEOEIRPIeENOSIS; late diagnosis

“

UTMCK
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hicimmeaten/ Diseases: Crohn'’s

“ESUIgIc2INYeiagEneEnt
4»

SRV EEREAWIINIEEERSUgER at some point: > 20y of
CJJ-‘J‘,CLJ‘, — /)O/J

o
= Indicgiepsiare limited to complications
Qbs’rmctjon

Resection of the complicated segment only — ignore
gross disease

? Laparascopic surgery

UTMCK



Small Intestine

Hiicigeten DISe . Crohn’s

DI el Wiin)
elisimies

CSES :
=iy (*rohn‘d Ut most
Cemoﬂ@r ter
Yersinia

Appendectomy: =
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Jriileinplnrizitel Y Diseases: Crohn’s

o

SUIICZINY ENaCEMET

— Oosifticteg)
8 Vlosit crmlimleg] surgEaJ ndication
" Olitepeiel™— noni operative management

ISHucAINROICANIC
= CopIELE 0structior

— Fallure of non'c perative treatment
Procedure ofi choice: segmental resection with re anastomosis
Cecectomy Iff cecum is involved with terminal ileum
In selected patients: strictureplasty

— Previous resections

— Multiple short segments of narrowing

— Fibrous obstruction instead of acute inflammation

— It has similar complication/recurrence rates to resection
UTMCK



Small Intestine

»
MhREmmeaten Diseases: Crohn’s

Sk add.
N
& S | /

11 I —|_\_\_\_‘_\_\__\-

Copyright © 2004, Elsevier, Copyright © 2004, Elsevier.
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iglicipimeten/ Diseases: Crohn'’s

Commonie omohr Al FJ,‘IJ
ERere=enieral fistula is surgical indication

UTMCK



Smalll Intesti

iglicipimeten/ Diseases: Crohn'’s

U ol ]\/Jclflclg*—‘fﬂ*—‘ﬂr

*"Jmo;b minimal contamination); enterostomies if
PENLONItIS

? Arteriogrphy pre operatively
Resection of the bleeding segment

UTMCK
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Jriileinplnrizitel Y Diseases: Crohn’s

“ESUIgIc2INYeiagEneEnt
- ,

N4

- Increased Inci Q(SB and colon)

“\WoNse orognos'; )am| cancer with no Crohn’s — delayed
clizig)plesis

ONCoIOYICH es:@’n With appropriate margins

PlUodenal aisease ’

2 - 4% of croln’s patients

Medica reatment Is the rule; surgery indication is uncommon
Most common indication is obstruction

Procedure of choice is bypass instead of resection

Selected patients may benefit from strictureplasty

UTMCK



Small Intestine

ilampbIseases: yphoid Enteritis

De\/eloomg COURIESS ooo! alreas
SWNCASES / Yeal JrJ BENUS

fl clriel yOIJm adults
picintection by Salmonella typhosa
INGESLIGRNGIFIOC F‘JHJ penetration of SB mucosa
Hyperplasia of the RES: LN, liver, spleen

Hyperplasia ofi Peyer patches in distal ileum
Bleeding
Perforation

UTMCK



IATlam.

B Dlziejplosils
— [solztiple] @fefelnlisng ikeia]
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i) o] /phoid Enteritis

. : N
— Urle OmoJJ catedsation (chioramphenicol, ampicillin,
TOXIGIIAIIVIEEESIVIZ, 3 generation cephalosporins)

= Complicaten

B plennloffseiefe ’
O6NIFSeME Series, probably lower

-

| rollabl(.?bleedmg IS rare
foration

Usually sigle perforation in the distal ileum
— Simple closure is the treatment of choice
— If multiple perforations (1/4): resection + reanastomosis

UTMCK



EXUEIMEIAIENE;
90% of teyiell frll]
Vet =aVeimen

Only: =260 ﬂﬁal'
Wi 3

High turnover of cells minimizing carcinogenic exposure
High level of IgA
Low bacterial count

UTMCK



— Y eSO ENOINOIESENTANON
A ONOIENIGRILHIMONS
— oY YoNeIsmalignant tumors

3/ diagnosed In autopsy

Malignant lesions
Adenocarcinoma: proximal SB
Carcinoid tumor: distal SB

UTMCK



Small Intestine

Neoplas

QJJ"' for rnal]gnan't Ltumors

? Alcohol heavy consumption
? Red meat or salt-cured foods

UTMCK
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~
SlS.

SIEXTIE enrlosr*q)}k o0
- C O]OHOJ OO/jE"' ne

CT:

Useful for extraluminal tumors, such as GISTs
Staging

UTMCK



Smalll Intestine

Neoplasms

g

Copyright © 2004, Elsevier,

Copyright ©@ 2004, Elsevier.

Adeno Ca causing typical “apple core” lesion

UTMCK



P)
P

- VieSsirComImen

SEENINGIS TS

s \EgiopnyonrlEs
IHMENNESE COommon

VEnm = \Women

AIISENION

Bleeading|Is t

20% duodenum; 30% jejunum; 50% ileum
Malignant potential: 35 — 55%

UTMCK



Small Intestine

)

Senign Neoplasms

- VieSsirComImen
— LIgormEss

VIESIRCOImERNNA the ]Jellm
GreyWARNHENsupmucesa
Fﬂ

S decades of life

VW OmeER=NmeEn

NG ma.l]gnan@o"r"

plgmentatlon ad €] polyps
Hemangiomas

UTMCK



Smalll Intesti

nlasms

I _)ySOeOSJEL ANOIE>
— Obstr er Iy by intussusception
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Small Intestine

Viglignant Neoplasms

B \ost conrrlor]
AW ENOCAICINBINES
cacipeiesttimoers
7S Vit GI SIS
_ymomomas o

-

Obstruction 15 — 35%

Diarrhea

Gl bleed

Palpable mass 10 -20%

Perforation 10% UTMCK



VighgnentNeoplasms: Pathology

_AGENBEEANCINGMES
— — 50%

Late presentation; poor prognosis

UTMCK



VialioRent I\Jeoplas s: Pathology

SLuEe 6 r]er'\rlw

‘JJ‘J

- Male = e ;HE

Tend to invade locally and extend to adjacent
organs

UTMCK
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VielighnenitiNeoplasms: Pathology

_NEameEn
S VIGENESECHpRNRcIitding LNs (except GISTs)

VA UVEIRUETAPY
_Regievon/cnemos lymphomas only and ? GISTs

—Palliaton
I Resection to prevent complications

i

Prognosis
Only Y2 operated are found to be resectable

1/3 have distant metastases at operation
5 year survival: 25% overall (AdenoCa 15-20%)

UTMCK
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VicligRERE J\Jeool Sms: Pathology

~Careinera tumors
SO ERLEOCremIE N Cells

i)

— o gecace ofi JJP :.

APPERENERSE], Brencnl, rectum, etc
IrSERalmestalways in the distal 2 feet of ileum
70— 80Y6rare asymptomatic, found incidentally

Viore metastases in SB tumors — more aggressive
than In the appendix

Multicentric in the SB: 20 — 30%
Synchronous adenoCA (T in colon): 10 — 20%
MEN I: 10%

,.
A
n
=

UTMCK
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VielighnenitiNeoplasms: Pathology

JJrI tumors

Copyright © 2004, Flsevier

— \/asemotor, cardiac and GI s/s
Elushing 80%, diarrhea 76%, hepatomegaly 71%
Right heart valvular disease 41-70%, asthma 25%

— Serotonin, 5 hydroxytryptophan, histamine, dopamine, etc

— Massive hepatic replacement by disease

UTMCK
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VIl IGEiiN :osjo asms: Pathology

“LCareimeialtume

— D]angoJ]' >

5 | Liflp]es ’I‘ SEAvdroxvindoleacetic

Jd
*Hrovoca‘tl\ 2 test with' pentagastrin:
[EpoelcEssymptoms
Baritmrstudies: multiple filling
defects
Angiegraphy and high-resoelution
US

CT

Novel: somatostatin receptor
scintigraphy using In-labeled
pentetreotide (or MIBG)

Copyright © 2004, Elsevier.
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VielighnenitiNeoplasms: Pathology

é

B Cafc oJrI LUImeKs
— Treel
1cm, NeNMELastases: segmental intestinal resection

O/AVEWIEEREXCISIon of howel and mesentery
IIEmmalNeumE gt hemicolectomy.

PDUOEERDINIE \/\/Mle

* remember to explore for synchronous lesions

* cautien with anesthesia: precipitation of carcinoid crisis

— |V octreotide, antihistamine, hydrocortisone

Surgical debulking is indicated; also hepatic artery ligation or
embolization and ? Liver transplantation

UTMCK
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VielighnenitiNeoplasms: Pathology

é

- Carcl oJrI tumors
&

elt fle

“NVEWICRINNERARY: FElIET of S
5

Soelestiatin
INtEREron aljpna
SEN

oo r#g;')ror

“Hetnysergide no qger used (retroperitoneal fibrosis)

Prognosis
Best among all SB tumors
1009% survival rate for localized disease
65% for regional disease; 25-35% for distant metastasis

UTMCK
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VialiglieniINESRa: SIMS: Pathology

—NVIELSTECNESIONS
SV more commpn! than primary tumors

= Vigsit conmlnmen] %
“pueraneeminal (#£1): uterus, ovaries, gut, etc

\ y " B Eq
Exle 2Iseomineal:
MEIOIC)

Copyright © 2004, Elsevier
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Small Intestine

I Disease

 d )
- Thwe or 'f%;ec]\ aruicull

.'.." h . .‘
'\ '

Copyright © 2004, Elsevier.
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Small Intestine

PDiverticular Disease

and accidentally
-

— NV ESINIECRLYAIST Sy mptenats
clizlejplosieel

B Dugclapel] cifgiip)e oSt Ieque
_JEJIealRareN it Jole ghn N older patients and caused by
meteREysitnction (imuscle/plexus)

l |-I-"TZI:I'—i—j:Jﬁ—‘j'.".'I'---_l )k

Copyright © 2004, Elsevier
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Small Intestine

ISease

dUedenum)
Fafforeien
Sligel lggg synd‘r.gme

-

Segmental resection
Treatment of complications

UTMCK



Small Intestine

I Disease

Copyright © 2004, Elsevier,

Copyright © 2004, Elsevier.

Copyright © 2004, Elsevier,
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Small Intestine

I Disease

Retroduodenal
diverticulum

Copyright © 2004, Elsevier.
D Papilla in orifice

: : Copyright © 2004, Elsevier.
of diverticulum PYTE

Copyright © 2004, Elsevier.
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Small Intestine

Piverticular Disease

J

SPEIVerticuitm
= 2% gi goetlitiep]

“LViecke!

ZMUCESAS IENCIEAS ana gastric

- 2 Teel ol drstal ]Jeum ——
REMRER G VItelin duct — may be connected to the
Umbnicus

Viest commoni presentation is Gl bleed (< 2yo). Also

obstruction: ulus, intussusception). Diverticulitis
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PERlegastini o H2R antagonists may increase sensitivity
Barium studies
Treatment

Resection of symptomatic diverticul
When bleeding: always segmental resection

Incidental finding: remove in children; ? Leave in
adults (2% risk of complication)
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Broad spectrum antibiotics
Treat primary disorder
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Vit A, E, Beta carotene
Amifostine (WR 2721) — the most effective
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Bypass or rese
— > 15 of those will require a 2"9 surgery

— 25% will die
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