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Fat Embolism Syndrome
A potentially fatal complication of long-bone & pelvic fractures — fat globules enter

circulation, lodge in pulmonary capillaries, and trigger a triad of respiratory, neurologic,

and dermatologic findings within 12–72 hours.
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1
S E C T I O N  O N E

Definition & Overview

Fat Embolism Syndrome (FES) is the release of

fat

globules

from

bone

marrow

into the systemic venous circulation following trauma, most often

long-

bone

fractures

(femur

is

#1),

pelvic

fractures,

multiple

fractures,

or

orthopedic

surgery

(joint replacement, intramedullary rod placement).

Onset is classically

12–

72

hours

after

injury

. FES is the leading cause of preventable death in patients with isolated long-bone fractures.

Hallmark

clinical

triad:

hypoxemia

+

neurologic

changes

+

petechial

rash

(upper body, axilla, conjunctiva).

! Why it matters: Untreated FES can progress rapidly to ARDS and death. Early fracture immobilization is the

single most important preventive nursing intervention.
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★
Q U I C K  F A C T S

At a Glance

fat

globules

Onset  12–72 hr post-injury

#1 source  Femur fracture

Triad  Hypoxia · Neuro · Petechiae

Mortality  5–15% if recognized; ↑ if missed
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2
S E C T I O N  T W O

Pathophysiology — How Fat Becomes Fatal

1. INJURY

Long-bone /

pelvic fracture

disrupts marrow

2. RELEASE

Fat globules enter

venous circulation

↑pressure pushes fat

3. LODGE

Pulmonary

capillaries

block O₂ exchange

4. INFLAME

Lipase → free

fatty acids (FFA)

toxic to endothelium

5. TRIAD

Hypoxia · Neuro

Petechiae

ARDS risk ↑↑

From bone marrow to bloodstream to breathlessness
Onset window: 12 to 72 hours after the inciting injury

Hour 0 — fracture Hour 72 — peak risk

Mechanical theory:

fat

physically

obstructs

pulmonary

capillaries

→

↓

gas

exchange

→

hypoxemia.

Biochemical theory:

pulmonary

lipase

breaks

fat

into

free

fatty

acids

→

endothelial

damage

→

ARDS,

capillary

leak,

petechiae.

Systemic spread:

globules

cross

into

systemic

circulation

via

a

patent

foramen

ovale

or

pulmonary
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shunting

→

reach

brain

(confusion)

and

skin

(petechiae).

3
S E C T I O N  T H R E E

Signs & Symptoms — The Classic Triad

Early (12–48 hr)

Tachypnea

—

often

the

first

sign

Tachycardia

Restlessness, anxiety

(early

hypoxia)

Low-grade

fever

Subtle confusion / personality change

Mild dyspnea on exertion

Late (48–72 hr)

Severe hypoxemia

—

PaO₂
<

60

mmHg

Petechial rash

—

axilla,

chest,

conjunctiva,

soft

palate

Altered LOC

—

confusion,

seizure,

coma

Crackles, frothy sputum, ARDS

Hemoptysis, chest pain

Oliguria (fat in renal vessels)

! 🚨  RED FLAG: PETECHIAE A non-blanching petechial rash across the upper chest, axilla, neck, or conjunctiva

24–72 hours after a long-bone fracture is pathognomonic for FES. This is the single most testable physical

finding on the NCLEX.

SpO₂ < 90% PaO₂ < 60 New confusion Petechiae upper body RR > 24 HR > 110 Temp 38–39 °C
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4
S E C T I O N  F O U R

Priority Nursing Interventions

ABCs + Safety + Prevention. Prevention beats treatment — immobilize fractures EARLY.

AIRWAY / BREATHING (priority #1):

Place

patient

in

High-Fowler's

position.

Administer

high-flow O₂

to

keep

SpO₂
≥
95%.

Prepare

for

intubation

&

mechanical

ventilation

with

PEEP

if

ARDS

develops.

CIRCULATION:

Monitor

continuous

SpO₂,
ECG,

ABGs

every

2–

4

hr.

Establish

2

large-

bore

IVs.

Strict

I&O

—

watch

for

fluid

overload.

NEURO:

Frequent

LOC

checks

(GCS),

pupil

assessment,

monitor
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for

seizure

activity.

Confusion

may

be

the

only

neuro

clue.

PREVENTION (key NCLEX answer):

Immobilize

fractures

immediately

; minimize movement of fracture site before fixation; assist with early surgical fixation within 24 hr.

SKIN:

Inspect

axilla,

chest,

conjunctiva,

soft

palate

every

shift

for

petechiae.

Document

and

notify

provider

immediately.

LABS:

Anticipate↓ PaO₂, ↓ platelets, ↓ Hgb, ↑ ESR, fat in urine

.

Draw

ABGs,

CBC,

coagulation

panel.

SAFETY:

Bed

rest,

side

rails

up,

seizure

precautions,

fall

precautions,

DVT

prophylaxis

(sequential

compression

devices).
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★ NCLEX priority order: O₂ & positioning → notify HCP → IV access → labs/imaging → emotional support.

Always pick the answer that improves oxygenation first.

ABC
P R I O R I T I Z A T I O N

ABC Framework

A AIRWAY

Patent? Suction prn

Position upright

B BREATHING

O₂ to ≥ 95%

RR, SpO₂, ABG

C CIRCULATION

HR, BP, perfusion

2 large-bore IVs
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5
S E C T I O N  F I V E

Pharmacology — Supportive Care

There is no specific antidote for fat embolism. Treatment is supportive: oxygenate, stabilize hemodynamics, and prevent

end-organ injury.

Drug / Class Mechanism Key Side Effects Nursing Considerations

Oxygen therapy

(NC, mask, BiPAP,

intubation)

Reverses hypoxemia;

supports failing gas

exchange

Dries mucous membranes;

high-flow risk in COPD

Humidify; titrate to SpO₂ ≥ 95%;

check flow every shift; no

smoking

Corticosteroids

(methylprednisolone)

↓ inflammation, stabilizes

pulmonary capillary

membrane

Hyperglycemia, ↑ infection risk,

GI bleed, mood changes

Monitor glucose, signs of

infection; taper — never stop

abruptly

IV crystalloids

(0.9% NS, LR)

Maintain perfusion & BP Pulmonary edema, fluid

overload

Strict I&O; auscultate lungs

q2h; monitor for crackles & JVD

Analgesics

(morphine, fentanyl)

Pain control after fracture

& reduces O₂ demand

Respiratory depression,

hypotension, constipation

Monitor RR > 12, SpO₂, LOC;

have naloxone available

Anticoagulant

(heparin) —

controversial

Activates lipase; may clear

fat — evidence weak

Bleeding, HIT (heparin-induced

thrombocytopenia)

Monitor aPTT, platelets, signs of

bleeding; protamine = antidote

Albumin 5% Binds free fatty acids;

maintains oncotic pressure

Volume overload, allergic

reaction

Infuse slowly; monitor for

crackles, hypertension
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6
S E C T I O N  S I X

NCLEX Test Traps ⚠️

❌  TRAP

Confusing FES with DVT/PE — both cause sudden

dyspnea after trauma.

✅  RIGHT

FES has petechiae + neuro changes and starts 12–72 hr

after fracture. PE has no petechiae and presents with

sharp pleuritic pain & calf swelling.

❌  TRAP

Picking "administer heparin" as the first action.

✅  RIGHT

FIRST action is always oxygen + High-Fowler's. Drugs

come AFTER airway/breathing per ABC priority.

❌  TRAP

Assuming a fever + restlessness 24 hr after femur

fracture means infection or pain.

✅  RIGHT

New restlessness + tachypnea + low-grade fever after a

long-bone fracture = suspect FES until proven

otherwise. Assess SpO₂ & skin first.

❌  TRAP

Choosing "elevate the affected leg" or "encourage early

ambulation" before fixation.

✅  RIGHT

Immobilize the fracture first. Movement of an

unstabilized long bone releases more fat into circulation.

❌  TRAP

Petechiae described on legs/feet — assuming FES.

✅  RIGHT

FES petechiae are UPPER body: axilla, chest, neck,

conjunctiva, soft palate. Lower-body petechiae point

elsewhere (DIC, ITP, meningococcemia).
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7
S E C T I O N  S E V E N

Patient & Family Education

Report immediately:

shortness

of

breath,

chest

pain,

sudden

confusion,

restlessness,

or

a

new

spotted

rash

on

the

chest,

neck,

or

shoulders.

Stay immobilized

as

instructed

until

the

fracture

is

surgically

fixed

—

avoid

moving

the

injured

limb.

Cough & deep-breathe

hourly

while

awake;

use

incentive

spirometer

10×

per

hour

to

keep

lungs

open.

Stay hydrated

(per

HCP

fluid
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orders)

—

supports

circulation

and

oxygen

delivery.

No smoking & no nicotine

—

vasoconstriction

worsens

hypoxia

and

slows

bone

healing.

Early ambulation

ONLY

after

the

fracture

is

stabilized

—

then

weight-

bear

as

ordered

to

prevent

DVT.

Recognize warning signs at home

after

discharge:

chest

pain,

breathlessness,

leg

swelling,

fever

>

101

°F

(38.3

°C).
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8
S E C T I O N  E I G H T

Memory Boosters

FAT

F.A.T. EMBOLISM

F

racture (long bone)

A

ltered mental status

T

achypnea + petechiae

12
72

12 to 72

The dangerous window — onset between

12 and 72 hours

after a long-bone fracture.

3

3 P's of the Triad

P

ulmonary distress ·

P

ersonality change ·

P

etechiae (upper body)

★
"Splinting saves lungs"

The single most effective prevention for FES is

early fracture immobilization

.

Fat Embolism Syndrome — NGN NCLEX 2026

13/14



FAT  E M B O L I S M  SY N D R O M E  ·  N G N  N C L E X  2 0 2 6  V I S UA L  S T U DY  L I B R A RY  ·  D I A N E ' S  N U R S I N G  R E V I E W  S E R I E S

9
S E C T I O N  N I N E  —  N G N  T E S T  P L A N

NCJMM Clinical Judgment Scenario

S C E N A R I O

A 22-year-old male was admitted 18 hours ago with a closed mid-shaft right femur fracture after a motorcycle

crash. The leg is in skeletal traction awaiting surgical fixation. He calls the nurse, complaining of "feeling weird" and

being short of breath. Vital signs: HR 124, RR 28, BP 108/62, Temp 38.4 °C, SpO₂ 88% on room air. He is restless and

oriented only to person. The nurse notes fine reddish-purple spots across his chest and right axilla.

Recognize Cues

Step 1

HR 124, RR 28, SpO₂ 88%›

Low-grade fever 38.4 °C›

Restlessness, ↓ orientation›

Petechiae across chest & axilla›

18 hr post femur fracture, not yet fixated›

Analyze Cues

Step 2

Tachypnea + hypoxia = pulmonary insult›

Petechiae upper body = classic FES finding›

Neuro changes = hypoxic CNS & fat globules in brain›

Onset in 12–72 hr window after long-bone fracture›

Cluster matches FES triad›

Prioritize Hypotheses

Step 3

#1 Fat Embolism Syndrome (best fit)›

#2 Pulmonary embolism (no petechiae)›

#3 Sepsis (no infection source yet)›

#4 Anxiety/pain (does not explain SpO₂ or petechiae)›

Generate Solutions

Step 4

Elevate HOB → High-Fowler's›

Apply high-flow O₂›

Notify HCP immediately›

Anticipate ABGs, CXR, CBC, coags›

Anticipate ICU transfer + intubation›

Continue fracture immobilization›

Take Action

Step 5

Place in High-Fowler's NOW›

O₂ via non-rebreather at 15 L/min›

Call rapid response / HCP›

Start continuous SpO₂ & cardiac monitoring›

Establish 2nd large-bore IV›

Draw STAT ABG, CBC, BMP›

Evaluate Outcomes

Step 6

SpO₂ rises ≥ 95%›

RR < 24, HR < 100›

Returns to baseline LOC›

No new petechiae or skin changes›

ABG: PaO₂ > 80, normal pH›

Fracture stabilized in OR within 24 hr›
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