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Visceral Peritoneum Parietal Peritoneum
Innervated by: Innervated by:
Autonomic nerves Somatic nerves
Cross-section of the Gl tract Cuts, structural damage, and
Bowel stretching, inflammation in the bowel

pulling, contracting

Abdominal pain felt:

e Sharp, well-localized

e Excruciatingly painful, persistent

e Associated with movement of bowels

Abdominal pain felt:
e Diffuse, non-localized

Important Notes: e Dull, crampy, periodic
1. Acute abdominal pain can also * Not associated with movement *
result from non-gastro-intestinal * Clinical signs in patients:

CIUISES) such as kldney stones, clinical signs in patients: Transition from quse to o "Pentoneal SignS": abd0m|na|

e Pt may writhe around, toreattizze) et g tosiesie _> guarding, pain with abdominal

trying to get rid of the pain d/sease.' progreSSIon'(ex. vibration (coughing, shaking,
from visceral to parietal percussion, palpation)

eritoneal inflammation
P f ) Patient often lies still, to avoid ™

[ ]
disorders are listed here. abdominal vibration. Note: Bowel obstruction
s B | abdominal may or may not present as
2. The DDx of Visceral abdomina acute abdominal pain
pain is broad, please consult *
relevant sections of the Calgary

female reproductive tract
issues, and urinary tract issues.
For simplicity’s sake, only the
Gl-related acute abdominal pain

Black Book for the DDx. Appendicitis ~ Acute Diverticulitis  Acute  Perforated Bowel
R . iH iti Infarction
3. Keep in mind that visceral Cholecystitis pancreatitis  Ulcer o,

abdominal pain can also

be caused by the “acute DDx of an “acute abdomen”:

a sudden, non-traumatic disorder
of the abdomen that needs
urgent diagnosis and treatment.
Each topic will be further
explored in subsequent slides

abdomen” diseases (if the
diseases are presenting in their
intial phases).

Legend: (] =pathophysiology () =mechanism () =sign/symptom/lab finding () =complications | Published August 7th, 2012 on www.thecalgaryguide.com m



Appendicitis:

Pathogenesis and Clinical Findings

Epidemiology
Dx of healthy adults:

Men >women

Commonly 10-30 yrs old, can
present at any age

Most common cause of acute
abdomen (5% prevalence in all
ethnicities)

The appendix is anatomically
located in the RLQ; appendicitis

may be confused with disorders of

surrounding structures:
Gynecological Diseases

Rule out pregnancy with HCG
pregnancy test

Ruptured ovarian cyst

Ectopic pregnancy
Mittelschmerz (mid-cycle pain)

Gastro-intestinal diseases

Meckel’s diverticulum (presents
identically to appendicitis;
surgically located 2 feet from
ileocecal valve; mostly seen in
children)

Diverticulitis (presents as a left-
sided appendicitis)

Non-Gl abdominal issues

Mesenteric adenitis in kids
<15: swollen mesenteric lymph
nodes, 10x more common than
appendicitis in this age group!
Renal colic

Pathogenesis

Obstruction of appendiceal lumen
(by fecalith, fibrosis, neoplasia, foreign
bodies, or lymph nodes in kids

¢ Stretches visceral
Appendix distension and spasms — peritoneum, stimulates
¢ Autonomic nerves (T9-10)

MLumen pressure, |
blood flow to appendix

v

Ischemia, tissue necrosis, loss of
appendix structural integrity

v

Bacterial invasion of the appendix
wall, causing transmural
inflammation and necrosis

Irritation of parietal

Somatic nerves

(if not surgically
removed)

Perforation of colon wall, causing
peritonitis, abscesses, or death

Clinical Findings

Symptoms hugely variable
and inconsistent, only 30%
present with classic history:

Dull, crampy, diffuse

_» peri-umbilical pain
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Progression of inflammation
over several days (variable
length of time).

Pt may develop fever, diarrhea,
constipation, or vomiting as

inflammation worsens.

\

Focal, intense, persistent

RLQ pain, abdominal

— peritoneum, stimulates —J» guarding and peritoneal
signs (i.e. percussion and

rebound tenderness)

Further investigations:

CBC: leukocytosis, esp neutrophilia (due to inflammatory

response to infection)

CT: Gold Standard Diagnostic test; shows thickened visceral

membrane around appendix (due to inflammation) with
enhancing (white) rim (due to I blood flow to appendix)

Note: Diagnosis is usually clinical, minimal investigations are
needed: would rather operate than miss a potentially life-

threatening disease
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Acute Diverticulitis:
Pathogenesis and Clinical Findings

Pathogenesis

Epidemiology Low Fiber Diet
e Dx of developed nations, total
prevalence = 15% +

* More prevalent withage:
« 30-50% by age 60 Inherent
 70% by age 80 weakness in the

muscle layers of
the colon wall Stool build-up 1MPressure

\ within colonic lumen

Mucosal and submucosal layers of the
colon wall herniates through the circular
muscle layer, creating colonic diverticula

M stool transit time
(J colonic motility)
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Clinical Findings

Continued stress on diverticula causes ) )
— Triggers cytokine release —> Fever

micro-perforations - bacterial infection

v

¢ Inflammation of diverticula
reaches parietal peritoneum
e Clotting of blood in blood

Irritation of parietal peritoneum, ’

stimulates Somatic nerves

e Persistent LLQ pain, abdominal
guarding and peritoneal signs
e Constipation or obstipation

P No bleeding

vessels feeding diverticula

v

Over time, continued inflammation of

diverticula can cause complications:
Complete bowel perforation Abscesses
(medical emergency)

colonic fibrosis = Gl strictures,
colonic obstruction

Fistulae (through bladder,
vagina, skin, or gut)

Inflamed vessels are more . .
—_ permeable, & leak fluid from the —> Dehydration: low JVP, 1 resting
blood into the colon

(Unlike diverticulosis)

HR, orthostatic hypotension

Further investigations:

CBC: leukocytosis (due to inflammatory response)

CT: Gold Standard Diagnostic test; shows inflamed diverticulae
as well as complications (i.e. free air in peritoneum due to
microperforations)
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Gallstone blocks cystic Gallstones causing
duct, backing up bile physical trauma to
into the gall bladder gallbladder wall
\ / Irritates visceral peritoneum, Dull dif‘fus'e abdo pain, maY be
Irritation of gall bladder wall —— stimulates foregut autonomic —p> felt more in RUQ, may radiate

to the back and R shoulder

i nerves (T5-T8)

M Gall bladder lumen pressure,
J blood flow to gall bladder

v

Ischemia, gall bladder necrosis, Fever, Nausea/vomiting,
inflammation, loss of gall bladder Triggers cytokine release b tachycardic

structural integrity

Inflammation
If- tuat + . . .
self-perpetuates e Persistent RUQ pain, abdominal
Bacterial invasion - transmural | Irritation of parietal peritoneum, > guarding and peritoneal signs
Inflammation of gall bladder stimulates somatic nerves e Positive Murphy’s sign
(pain on RUQ palpation w/
inspiration: breathing in expands
lungs and pushes gall bladder down
below rib cage)
_Over ﬁme'_conﬁnued ___ Inflamed vessels are more _} Dehvdrati
inflammation of the gall bladder permeable, & leak fluid from the Dehyadration
can cause complications blood into the colon
4 ; Further investigations:
Gall bladder Gall bladder CBC: leukocytosis (due to inflammatory response)
Gangrene (20%) perforation (2%) Ultrasound: Gold Standard Diagnostic test; shows inflamed/
thickened gall bladder wall, and presence of gallstones
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Acute Pancreatitis:
Pathogenesis and Clinical Findings

Pathogenesis

Alcohol

v

M toxic metabolites within
pancreas, and Sphincter of

Oddi spasms

Unknown
mechanism

Idiopathic \

Hypertriglyceridemia >
(rare)

1. Pressure compresses

pancreatic blood vessels,

causing tissue ischemia.

Pancreatic secretions back up
N Pressure within pancreas

SN -

Gallstones

v

Migration to common
bile duct blocks
Sphincter of Oddi

<

Hypercalcemia (Rare;
Ca2+ depositions in bile
ducts block outflow of
pancreatic secretions)

2. Activation of inactive
proteases (zymogens),
digesting pancreatic tissue.

A S D,

Necrosis (death) of
) 4 pancreatic cells

Inflammation
self-perpetuates

Massive systemic
inflammatory response

May happen, but not always

- -

AY

|
Pancreatic
necrosis/abscesses
(death of a part of
the pancreas)

2 main complications,
usually detected on CT

Since pancreas is retro-peritoneal,
—— somatic nerves in the parietal

Inflammation triggers cytokine release _>

Inflamed pancreas irritates
adjacent intestines, causing ileus

Ay
\
\

' Inflamed, more permeable blood
! vessels leak fluids into pancreas

»
Pancreatic pseudocyst
(enlargement of the

pancreas due to fluid
accumulation)

—>

peritoneum are directly stimulated

—>
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Clinical Findings

Note:

It is not enough to just
diagnose “acute pancreatitis”.
Full Management requires
determining underlying
etiology with further work-up.

Associated signs due to intra-abdominal
hemorrhage from an unknown mechanism
(classically associated with pancreatitis, but
happens in <1% of cases):

e Cullen’s sign (bruising in peri-umbilical region)
* Grey-Turner’s sign (bruises along both flanks)

Sudden, severe epigastric pain
(with peritoneal signs), radiates
to the center of the back

Fever, nausea/vomiting
(general signs of inflammation)

Diminished bowel sounds

Profound dehydration (flat JVP,
hypotension, tachycardia, oliguria)
-may happen, not always

Further investigations:

CBC: Cell counts concentrated, due to severe hypovolemia
Serum [Lipase]: Gold Standard Diagnostic test; rupture of
pancreatic cells releases lipase into circulation
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operation gastroparesis usua“y adhesions Other causes, such as:
\ “ Congenital defects, Clinical Findings
Abdomens with inflammatory bowel ; :
P (Symptoms and Physical exam signs)
Ner'ves c'oordlna.\tlng bowel no past surgery: disease (IBD), Gl neoplasms
peristalsis are disrupted usually hernias (i.e. Colorectal cancer). Complete obstructions typically presents with

* X K acute abdominal pain and related symptoms.

lleus: functional bowel X . . Incomplete obstructions can present with
Mechanical Obstruction: Physical either acute or chronic abdominal pain

blockage®, no peristalsis blockage of bowel lumen

___ )
* Obstipation (no flatus), no bowel-
movements (suggests complete obstruction)
Gas (from swallowed air, bacterial fermentation, and ____ Nothing (or less undigested > e Infrequent bowel movements (partial
CO2 made via HCO3- neutralization) and ingested Gl matter) is egested! obstruction)

contents all accumulate before the obstruction ' _ '
* Bloating, cramping, anorexia

¢ Irritation of autonomic nerves e Diffuse, visceral abdominal pain
innervating the visceral peritoneum

Accumulated Gl contents contain salts, etc

that osmotically draw water into the Gl tract Flat/low JVP, resting tachycardia,

Results in dehydration (low > orthostatic hypotension
arterial blood volume)

e Abdominal Pain: may come in waves, and

Peristalsis above the site of can be severe (i.e. “light-switch pain”) with
v obstruction (especially physical —} complete obstruction
1 Bowel distension, Muminal pressure SR COTalINED i (N E) » Hyperactive bowel sounds (before a physical
’ contents against obstruction obstruction), OR absent bowel sounds (ileus)

Air sounds hollow to percussion —} Abdomen is tympanic to percussion

v o :

Higher pressures squeeze shut the blood vessels Ij‘obstrucgon s prO)'(/maI ey it Nausea/vomiting (worse with duodenal or
. . . . mouth), higher luminal pressure may —} .. . .
feeding the intestines, |, perfusion of the bowels L jejunal obstruction because of proximity of

force regurgitation of Gl contents .
+ obstruction)
See the summaries on bowel infarction
Bowel ischemia + Infarction, tissue necrosis, and bowel perforation. But don’t let the
and possible perforation or bacterial invasion patient get to this stage!! Or else you fail!
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Perforated “Viscous” (aka. Gl tract; bowels):
Pathogenesis and Clinical Findings

Pathogenesis
Diverticulitis
Crohn’s disease Appendicitis
Peptic ulcer (H. pylori Malignant
infection, NSAID use, neoplasm
ICU stress, etc) /
PR

Severe inflammation causes Irritates visceral peritoneum,
destruction of Gl tract mucosa stimulates autonomic nerves

v

Over time, Perforation
of the Gl tract wall

v

Bowel contents (air, fluids)
released into peritoneal cavity

v

Massive peritoneal ___Irritation of parietal peritoneum,
inflammation stimulates somatic nerves

Diagnostic investigations if a Gl perforation is suspected

e Abdominal X-ray
e Intra-peritoneal air will coat the Gl tract surfaces, giving them a
faint white outline under X-ray

e Chest X-ray of upright patient (Diagnostic)
e Intra-peritoneal air will rise above the peritoneal fluid when pt is
upright, accumulating under the right hemi-diaphragm.
e Note: air under left hemi-diaphragm = normal gastric bubble

e CT? Most patients with suspected Gl perforation will get a CT scan,
but this is not the diagnostic gold standard (and access to CT can
be limited, especially in rural settings)

Clinical Findings

—p» Dull diffuse abdo pain

Severe, Sharp
abdominal pain with

peritoneal signs

Images courtesy of Alberta Health Services Repository
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- I
Chest X-Ray (CXR)

Abdominal X-ray
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Small Bowel Infarction:
Pathogenesis and Clinical Findings

Important Notes:

Thankfully, bowel infarction in
general is the rarest cause of
acute abdominal pain.

Bowel infarction most commonly
occurs in the small intestine,
due to reduced blood perfusion
provided by the superior mesen-
teric artery (SMA).

Atrial fibrillation

Because of the colon’s dual
blood supply from the Superior
and Inferior mesenteric arteries,
reduced perfusion to the colon
happens much less commonly
than to the small bowel.

If perfusion to the colon is
reduced, colonic tissue tends to
suffer from ischemia rather than
more serious infarction.

Colonic ischemia presents with
different symptoms than small
bowel infarction: usually pain,
diarrhea, and rectal bleeding.

Embolism
occluding Superior  the superior
mesenteric artery

Pathogenesis

Hypertension, dyslipidemia,
smoking, diabetes, + family hx

v

Atherosclerosis
(of SMA)

v

Thrombosis in

mesenteric artery

Low flow, hypercoagulable
state, venous trauma

v

Mesenteric Venous
thrombosis, backing
up arterial blood

(“Gut attack”) /

J arterial perfusion of
the small intestine ({, 02
delivery to bowel tissue)

v

Ischemia of bowels

v

_ Since food in the intestines
demand for blood in the gut

Death of cells under and
in the visceral peritoneum,
stimulates autonomic nerves

Infarction of bowels -
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Clinical Findings

Post-prandial

abdominal
paliy Pain is progressive,

and out of proportion
with the patient’s

Severe central

M physical exam
pain findings — classic
+ of small bowel
More severe infarction due to SMA
abdominal occlusion
pain
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