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Unit 1

Emergency Medicine

IN THIS UNIT

Case Presentation

Health in Depth

@ Acute Pancreatitis
& Ischemic Stroke

Health Today

#® Clues to Novel Therapies in Pancreatitis

PREVIEW

Emergency medicine is the medical specialty dedicated to the diagnosis and treatment of
the unforeseen illness or injury. It encompasses a unique body of knowledge as set forth in the
“Model of the Clinical Practice of Emergency Medicine. " The practice of emergency medi-
cine includes the initial evaluation, diagnosis, treatment, and disposition of any patient re-
quiring expeditious medical, surgical or psychiatric care. Emergency medicine may be prac-
ticed in a hospital-based or freestanding Emergency Department (ED) , in an urgent care
clinic, in an emergency medical response vehicle or at a disaster site.

Emergency medicine professionals provide valuable clinical and administrative services to
the emergency department and other sectors of the health care delivery system.

Emergency physicians are the foundation of the health care system’s patient safety net.
As such they possess a unique understanding of the health care delivery system and are ideally

positioned to evaluate, plan, and implement community and regional health policy initia-
tives.
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CASE PRESENTATION

After reading the case report, move on to Reading A for further

information on the same topic.

A 26-year-old woman was admitted in the emergency room with severe epi-
gastric pain with radiation to the back, nausea, anorexia, jaundice, choluria
and fecal acholia, 38.5°C fever, headache and myalgia. Two weeks before,
mild symptoms had begun and in the meanwhile, she was treated with acetamino-
phen, dipyrone, cimetidine and omeprazole with partial response. Four days
before admission, she presented significant aggravation of symptoms with epigas-
tric pain associated with abdominal distension, nausea, vomit and dyspnea. She
had no previous similar episodes, hepatic disease, gallstone, pancreatitis family
history, recent travel, trauma, drug abuse, alcoholism or surgery.

Examination revealedthis woman with severe jaundice, pallor, and epigastric
abdominal pain during superficial palpation, with no peritonitis signs. Her liver
was enlarged, exceeding costal margin by 2em. Laboratory investigations showed ;
Het 33.8% (36.7% ~46.4% ), Hb 11.5g/dL (12.5g/dL ~15.7g/dL), and
total leukocyte count of 5,480/pL (3,800/pL ~ 11,000/l ), platelets
352,000/ pL ( 140,000/l ~ 400,000/l ), total bilirubin 9. 58mg/dL
( <1.2mg/dL) with direct bilirubin of 7. 74mg/dL ( <0.25mg/dL), triglycer-
ide 133 mg/dL ( <150mg/dL), serum alkaline phosphatase 2781U/L (64 ~
3001U/dL), lipase 1,012IU/L ( < 200IU/L), amylase 149IU/L (20 ~
110U/L) ...

Abdominal ultrasonography showed a contracted gallbladder without lithias-
is, normal biliary tree, liver and pancreas, small amount of fluid localized peri-
hepatic and in rectouterine pouch. The patient received conservative management
with analgesia, hydration and fasting. During follow-up, she remained stable,

afebrile and her symptoms regressed within three days. She was discharged on
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the 6th day of admission after significant clinical and laboratory improvement.

During ambulatory follow-up the patient presented complete resolution of the

symptoms and biochemical results.

Case-based discussion

Il What did this patient chiefly complain of upon hospital admission?

B According to the examination, what might be the likely diagnosis for this

patient?
Words & Phrases

[1] epigastric
[2] nausea

[3] anorexia

[4] jaundice

[5] choluria

[6] fecal

[7] acholia

[8] myalgia

[9] acetaminophen
[10] dipyrone
[11] cimetidine
[12] omeprazole
[13] dyspnea
[14] pancreatitis
[15] pallor

[16] palpation
[17] peritonitis
[18] triglyceride
[19] serum

[20] alkaline
[21] phosphatase

/ \ep1'gaestrik/
/"nozzra/

/ &ena'reks1a/
/'dz5:ndis/
/kalua'ria/
/itkal/
/et'kavlia/
/mar'®ldz1a/

/ st teeminaufen/
/'darpararaun/
/s2'metidin/
/av'meprazaul/
/dis'niza/

/ peepkria'tartis/
/'peela/
/pel'perfan/

/ per1ta'naitis/
/trar'glisarard/
/'staram/
/'@lkalam/
/'fosfaters/
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[22]
[23]
[24]
[25]
[26]
[27]
(28]
[29]

amylase /'emilers/
ultrasonography / ialtrasa'nografi/
lithiasis /1i'Qarasis/

biliary /'biljari/
rectouterine / rektau'justoramn/
analgesia / @nel'dziizja/
afebrile /et 'fizbrail/
regress /11'gres/

HEALTH IN DEPTH

Reading A

Before You Read

Acute Pancreatitis?

Reit oy, HriZfeit ey
AT TN

. IR E

Rty RERH
#iR; (KR) LXK

Quickly scan the passage. What are the major symptoms of

Explore online the definition of the following terms, and a one-

minute presentation on one of them.

Your Tasks

intestinal ileus

renal colic

parenteral nutrition

rebound tenderness
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Acute Pancreatitis

Para 1

Acute pancreatitis remains an important diagnosis in emergency medicine,
accounting for more than 220, 000 hospital admissions a year. The frequency of
hospitalizations has increased 100% in the last two decades and is predicted to

continue to increase, likely related to the growing obesity epidemic.

Para 2

As an inflammatory disease of the pancreas, acute pancreatitis is typically
manifested by a discrete episode of abdominal pain and elevated serum amylase

and lipase levels.

Para 3

In contrast to chronic pancreatitis, which is characterized by changes in
pancreatic structure and by persistence of dysfunction even after the precipitating
cause has been corrected, acute pancreatitis is distinguished by complete resti-
tution of the pancreas both morphologically and functionally after the derange-
ments that precipitated the attack have been corrected.

Para 4

The typical symptoms of acute pancreatitis are abdominal pain, nausea and
vomiting. Pain usually develops first and remains constant, without the waxing
and waning' pattern typical of intestinal or renal colic. The pain is frequently
located in the epigastrium with radiation to the midback region; it typically lasts
for hours to days and is not relieved by vomiting. Abdominal findings vary with
the severity of the attack, from minimal local tenderness’ to marked generalized

rebound tenderness, guarding’ and abdominal distention. Bowel sounds are

«§
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frequently diminished or absent because of intestinal ileus. Jaundice can occur
even without stone-induced pancreatitis as a result of compression of the common
bile duct by the edematous pancreas. With severe attacks, hypotension, tachy-
pnea, tachycardia and hyperthermia may be noted. Fever is usually less than
38.59C. Examination of the skin may reveal tender areas of induration and ery-
thema resulting from subcutaneous fat necrosis. In severe necrotizing pancreati-
tis, large ecchymoses may occasionally appear in the flanks ( Grey Turner’s
sign) or the umbilical area ( Cullen’s sign) ; these ecchymoses are caused by
blood dissecting from the retroperitoneally located pancreas along the fascial

planes.
Para §

In patients who show evidence of smoldering® persistent pancreatitis, every
effort should be made to exclude infected pancreatic necrosis, an impacted gall-
stone in the duodenal ampulla, and a pseudocyst. If abdominal US ( Ultra-
sound) does not demonstrate a pseudocyst or an enlarged pancreas, a CT scan is
indicated. CT will often reveal structural abnormalities such as a pseudocyst,

pancreatic necrosis, or dilated ducts that may have escaped detection.
Para 6

Infected pancreatic necrosis should be suspected in patients who have mod-
erate to severe acute pancreatitis and worsening of symptomsafter initial improve-
ment or in those in whom new fever (especially >38.5°C ), marked leukocyto-
sis, positive blood cultures or, other evidence of sepsis develops. If necrotic
pancreatitis is suspected, an emergency abdominal CT scan with intravenous con-
trast enhancement should be performed. Pancreatic or peripancreatic infection,
usually occurring at least 10 days after the onset of pancreatitis, develops in
40% to 70% of patients with pancreatic necrosis and is the leading cause of
morbidity and mortality in patients with severe acute pancreatitis. A meta-a-

nalysis of eight randomized trials showed that prophylactic broad-spectrum’ anti-

« 6.
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biotics that penetrate pancreatic tissue reduce mortality in patients with severe a-
cute pancreatitis. If fever or leukocytosis persists or develops later than 7 to 10
days after diagnosis without an obvious source of infection, fine-needle aspiration
of the necrotic area should be performed to exclude infection. The demonstration
of polymorphonuclear cells and bacteria is highly suggestive of infected pancre-
atic necrosis and should lead to urgent surgical intervention because the mortality
in conservatively treated patients with infected pancreatic necrosis is greater than
60% . Antibiotic therapy should be initiated or continued to cover gram-negative
enteric and anaerobic organisms; antibiotics with high penetration into pancreatic
tissue include fluoroquinolones and metronidazole. Standard regimens® include
imipenem, 500mg intravenously three times daily, or pefloxacin, 400mg in-

travenously twice daily, and/or metronidazole, 500mg three times daily for 10 to

14 days.

Para 7

Management of clinically sterile pancreatic necrosis remains controversial ;
the necrotic tissue may resolve or gradually evolve into a pseudocyst or a region of
organized pancreatic necrosis. In patients with persistent necrosis, 40% or more
become infected during their course; others may experience persistent organ fail-
ure despite prolonged supportive care. Careful clinical monitoring and repeated
dynamic CT scans are recommended to monitor the progression of necrotizing

pancreatitis. If the condition deteriorates, surgery should be contemplated.

Para 8

Pancreatic pseudocysts occur in 10% to 20% of cases of acute pancreatitis.
The diagnosis is most easily made by abdominal US or CT scan. Smaller cysts
tend to disappear without specific treatment. Cysts that have been present for
more than 6 weeks and are larger than Scm in diameter usually require treatment.
The presence of severe pain, rapid expansion, or complications such as bleed-

ing, leakage, or rupture may accelerate the need to intervene. Internal surgical

o7-
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drainage into the stomach or small intestine remains the most widely used
treatment, but endoscopic or percutaneous drainage can be an attractive nonsur-

gical option.
Para 9

Acute pancreatitis can cause true pancreatic ascites, defined by the pres-
ence of large amounts of fluid that is rich in pancreatic amylase and protein and
that results from a communication between the pancreatic duct or a pseudocyst
and the peritoneal cavity. Acute pancreatitis may infrequently cause bleeding or
thrombosis of peripancreatic vessels. Arterial hemorrhage occurs when a pseud-
ocyst erodes into a pancreatic artery and transforms the pseudocyst cavity into a
pseudoaneurysm. The diagnosis is made by CT scan and angiography; the
bleeding artery can often be treated by embolization, but surgical intervention is
sometimes required. The most common venous complication of pancreatitis is
occlusion of the splenic vein, which may result in splenomegaly and gastric

varices.

Para 10

The two most important systemic’ complications of acute pancreatitis are re-
nal and respiratory failure. Renal failure generally occurs as a result of hypovol-
emia and decreased renal perfusion. Prevention and treatment of pancreatitis-as-
sociated renal failure depend, to a large extent, on correction of fluid and elec-
trolyte abnormalities. Mild and transient respiratory failure is believed to be the
result of infradiaphragmatic inflammation, splinting of respiration, and atelec-
tasis. Arterial hypoxemia with an arterial PO2 less than 70mmHg is often associ-
ated with mild respiratory alkalosis and is frequently noted in patients with severe
acute pancreatitis; it is usually detected within the first 2 or 3 days of an attack.
Hypoalbuminemia and fluid overload are probably important contributory
factors. In most cases, the respiratory failure generally improves as the acute

phase of pancreatitis ends. Some patients, however, progress to a more severe

.8 -
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form of respiratory failure that resembles ARDS ( Acute Respiratory Distress
Syndrome ). This poor prognestic sign is frequently associated with a complicat-
ed clinical course or death. Pancreatitis-associated ARDS results from injury to
the alveolar membrane or degradation of surfactant by circulating enzymes, such
as phospholipase, that may be released from the inflamed pancreas. Treatment
is mainly supportive because specific therapy for pancreatitis-associated ARDS

has not been defined.

Para 11

The natural history of pancreatitis is unpredictable and depends on the
cause. In gallstone pancreatitis, cholecystectomy will prevent further attacks.
Hyperparathyroidism, hyperlipidemia and implicated® drugs may cause or
contribute to pancreatitis; elimination of these precipitants should prevent reoc-

currence. With the exception of® alcoholic pancreatitis, progression from acute

to chronic pancreatitis is rare. In most cases of alcoholic pancreatitis, structural
and functional abnormalities have generally already occurred, so pancreatic
structure and function may continue to deteriorate despite alcohol abstinence,
albeit'” at a slower pace. Nevertheless, alcohol abstinence will decrease the risk

for future episodes of acute pancreatitis.

Para 12

The mainstay of treatment for acute pancreatitis is supportive care. This
includes aggressive fluid management, adequate opiate analgesia, early nutri-
tion, and oxygen administration. Fluid resuscitation is an especially important
aspect of treatment. Hypovolemia plays a central role in pancreatic necrosis by
compromising'' pancreatic microcirculation. Fluids should be bolused initially
to achieve hemodynamic stability, followed by rates of 250 ~ 500cc/hr to
replete fluid losses. Crystalloid is generally preferred. Colloid may be consid-
ered in specific situations when hematocrit is less than 25% or albumin is less
than 2g/dL.
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Para 13

The choice of parenteral analgesic should be based on provider' comfort
and patient relief. Traditional teaching has been to avoid morphine as it causes
spasm of the sphincter of Oddi and to favor meperidine, which has no such
effect. Meperidine, however, has fallen out of favor because of its adverse
effect profile. No outcomes-based evidence has emerged that morphine is contra-

indicated in acute pancreatitis.
Para 14

Acute pancreatitis is a hypercatabeolic state and therefore adequate nutrition
is critical. Oral feeding can be considered in patients as early as 24 hours. It is
now recognized that enteral nutrition offers advantages over parenteral nutrition.
These include preservation of the gut barrier, prevention of bacterial transloca-

tion, decreased cost, and avoidance of catheter-related complications.
Para 15

Antibiotic prophylaxis is another area of acute pancreatitis that is under
scrutiny. Most experts agree that in mild pancrealitis, there is no indication'’
for antibiotics. Severe acute pancreatitis offers more of a challenge. In the emer-
gency department, it is often impossible to distinguish SIRS ( Systemic Inflam-
matory Response Syndrome) secondary to acute pancreatitis from that caused by

bacterial sepsis.
Para 16

Emergency physicians should be familiar with the optimal timing of ERCP
( Endoscopic Retrograde Cholangio-pancreatography) in the evaluation of
acute pancreatitis. In patients with presumed biliary pancreatitis, the presence
of choledocholithiasis or cholangitis mandates an urgent ERCP ( within 24
hours of admission). Unrelieved obstruction can lead to worsening pancreatitis.

(1530 words)
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