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FOREWORD

Within a given  e ical  pecialty, typically two or three  ajor 
textbook  help  efine the brea th an   epth of a  i cipline. 
 hi  Atlas of Emergency Medicine, for the fiel  of e ergency 
care, i  one of the e  efining work . Fir t appearing in 1997, 
the 4th E ition of the Atla  i  now publi he  in  ultiple for-
eign language  an  available electronically, which  ake  it 
univer ally available an  i portant for patient care acro   
the globe. A   any acute  iagno e  are  a e vi ually, an  
 any phy ician  are vi ual learner , the Atlas of Emergency 
Medicine  erve  a  an out tan ing e ucational an  refer-
ence tool for the  e ical  tu ent, re i ent, an  particularly 
the practicing e ergency phy ician. It i  a u eful a junct in 
preparation for the pictorial  ection of certification te t .  hi  
Atla  al o  erve  a  a valuable re ource for other a bulatory 
care  pecialtie   uch a  pe iatrician , general interni t , fa -
ily phy ician , phy ician a  i tant , an  nur e practitioner , 
by provi ing an approach  e igne  by e ergency phy ician  
for patient  with e ergent con ition . 
  he 4th E ition of the Atlas of Emergency Medicine ha  
been co pletely revi e  by the four e itor  a  well a  expert 
e ergency phy ician contributor  fro  acro   the  pecialty.  
It now contain  1500 full color photograph , electrocar io-
gra  , an  ra iograph , 500 newly cho en for thi  4th E ition. 
 he chapter  are arrange  logically by organ  y te ,  pecial 
population , an  clinical proble  . Environ ental con i-
tion , toxicology, electrocar iographic abnor alitie , foren ic 
 e icine, airway proce ure , tropical  e icine,  icro copic 
 iagno e , an  e ergency ultra oun  are  o e of the  pecial 
 ection  that greatly expan  the u efulne   of thi  Atla  for the 
practicing clinician caring for patient  with e ergencie . A 
clinical  u  ary,  anage ent an   i po ition approache , 
an  pearl  for photographic  ti uli of a particular  iagno-
 i   ake thi  text a full purpo e reference.  he i pre  ive 
 able of Content  an  exhau tive In ex of the 4th E ition 
provi e  a co prehen ive ability to acce   the i portant pho-
tograph ,  iagra  , an  ra iograph  nece  ary to quickly help 
care for the patient pre enting with an e ergent con ition. 

 hi  expan ion of topic  an   iagno e  ha   a e thi  text-
book a  ajor re ource in  ultiple  e ical environ ent  for 
clinician  worl wi e.
  hi  4th e ition of the Atla , for the fir t ti e, al o provi e  
acce   to vi eo  to help i prove the  iagno tic capabilitie  of 
the clinician an  co ple ent the  tatic photographic i age .  
 he e itor  are to be congratulate  for continuing to expan  
the  cope an   e ia of thi   ajor work, while continuing to 
 earch for better photographic repre entation  of  i ea e pro-
ce  e  for thi  late t e ition. 
 For  e per onally, thi  Atlas of Emergency Medicine 
4th Edition repre ent  the incre ibly  ucce  ful ger ination 
of an i ea  tarte  a  a conver ation between an e ergency 
 e icine atten ing phy ician an  a very talente  e ergency 
 e icine re i ent (the  enior e itor of thi  Atla , Dr. Knoop) 
 uring an overnight  hift in the Univer ity of Cincinnati 
Me ical Center e ergency  epart ent, now over 20 year  
ago.  he critical gap in the E ergency Me icine textbook  of 
the early 1990’  wa  the lack of a co prehen ive an  practi-
cal pictorial atla  available for real-ti e  iagno i  of patient  
pre enting to e ergent care  etting .  hi  book ha  not only 
bri ge  thi  gap, but al o now provi e  the conci e  iagno tic 
an  treat ent infor ation nece  ary for the e ergency phy-
 ician or other practitioner  to  anage the patient an  care-
fully  i po ition the  in real ti e, at the be  i e. I believe 
thi  i portant Atlas of Emergency Medicine, now a cla  ic in 
it  4th E ition, will re ain a  ain tay for the ho pital e er-
gency  epart ent an  outpatient clinic librarie , a  well a  
have a  ajor pre ence in the  avvy clinician’  per onal refer-
ence collection long into the future. 

W. Brian Gibler, MD
Profe  or of E ergency Me icine

Depart ent of E ergency Me icine
Univer ity of Cincinnati College of Me icine

Cincinnati, Ohio 



The Atlas of Emergency Medicine, 4th E ition Preface
“ he life  o  hort, the craft  o long to learn” 
Hippocrate 

We have a pa  ion for i proving patient care. Our journey 
with The Atlas of Emergency Medicine began with  uperb 
 entor  who in tille  in u  a  rive to beco e excellent cli-
nician  an  e ucator . We  i covere  i aging wa  a pow-
erful tool to take the learner “to the be  i e” an  e tabli h 
per anence, in a fa hion unlike any other  i actic technique. 
In 1994,  uch by chance, collegial networking brought three 
of u  together to pur ue an aggre  ive goal of pro ucing the 
 o t co prehen ive  ource of high-quality e ergency care 
i age  available. While there were  o e initial  etractor , 
our fir t three e ition  receive  wi e prea  prai e an  have 
been tran late  into three foreign language , fla h car  , an  
electronic ver ion . We are  eeply hu ble  an  honore  to 
pre ent our fourth iteration.
 E ergency care i   efine  by ti e an  the e ergency 
 epart ent i  the  o t  iver e  elting pot of acute con i-
tion  in the ho pital. Diagno tic accuracy, progno tic pre ic-
tion, an  the treat ent pathway  rely heavily on vi ual clue . 
We  e ire to  axi ize thi   kill for the benefit of our patient . 
We al o  trongly believe the vi ual experience, while  o e-
ti e   ownplaye  within the hectic an  ti e-pre  ure  envi-
ron ent of  o ern  e icine, i  critical to i eal e ucation. 
I age  can teach fa ter an  with greater i pact than  any 
page  of text or hour  of lecture.
 We continue our pur uit of the e goal  with a  ub tan-
tially up ate , expan e , an  i prove  fourth e ition of The 
Atlas of Emergency Medicine. Nearly all of our change  an  
a  ition  co e fro  rea er  ugge tion  an  critici   , all 
receive  with  incere gratitu e. 
 Fir t, we have change  the for at to greatly re uce text 
an  allow for  ore i age . Hence, the text i   ore conci e, 
provi ing e  ential infor ation. Each chapter ite  i  now 
organize  into: Clinical Summary, inclu ing a  ifferential 
 iagno i  where appropriate, followe  by Management and 
Disposition, an , finally, Pearls. We have, a  in the pa t, 
en eavore  to provi e relevant “pearl ” repre enting tip  for 
 iagno i ,  anage ent, or unique a pect  of a con ition  if-
ficult to fin  in a typical text.

 Secon , after exten ive review an  critique, hun re   of 
new an  replace ent i age  have been a  e . We have been 
fortunate to  raw upon new  ource  of photograph  avail-
able on the Internet or through electronic channel  unavail-
able to u  previou ly.  hi  ha   ub tantially  trengthene  the 
content an  i  a re in er of how  uch the worl  of  e ia 
ha  change . Gone are the  ay  of  anually  orting through 
thou an   of  li e  or print .  here have been ra ical change  
in the way we acce    e ical knowle ge over the pa t two 
 eca e . Regar le   of the for , however, an i age  aintain  
a potent  ean  to teach an  learn.
  hir , we are  aking an initial  ove into vi eo. Many chap-
ter  inclu e link  to  hort vi eo  further eluci ating fin ing  an  
provi ing a powerful  e iu  to expan  upon  tatic i age . 
  he au ience for thi  text i  all who provi e e ergency 
 e ical care, inclu ing clinician , e ucator , re i ent , 
nur e , preho pital caregiver , an   e ical  tu ent . Many 
have al o foun  it extre ely u eful a  a review for written 
boar  exa ination  containing pictorial que tion . Other 
healthcare worker ,  uch a  interni t , fa ily phy ician , 
pe iatrician , nur e practitioner , an  phy ician a  i tant  
will fin  the Atlas a u eful gui e in i entifying an  treating 
 any acute con ition , where vi ual clue   ignificantly gui e, 
i prove, an  expe ite  iagno i  a  well a  treat ent.
 We thank the  any contributor  an  rea er  who have 
helpe   ake thi  e ition po  ible. We are e pecially grateful 
for the  any contribution  fro  two great e ucator  in e er-
gency  e icine who  hare our pa  ion: Davi  Effron, MD, 
an  Larry Mellick, MD. Al o,  pecial thank  to Anne Sy or, 
PhD, our McGraw-Hill e itor for her tirele   co  it ent, 
organizational ability an  focu . La tly, an   o t i por-
tantly, we expre   our  eepe t gratitu e to our patient  who 
were willing to be a “great ca e” in the Atlas, thu  ulti ately 
paving the way for i prove  e ergency care.

 
Kevin J. Knoop, md, ms 
Lawrence B. Stack, md 

Alan B. Storrow, md 
R. Ja on  hur an, md 

PREFACE



Regional Anatomy

PART 1



HEAD AND  
FACIAL TRAUMA
David W. Munter 

Chapter 1

3

Exposed Galea. Partial forehead degloving injury after a motor vehicle crash. Galea overlying the 
frontal bone is demonstrated just prior to repair. (Photo contributor: Lawrence B. Stack MD)
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for video related to 
chapter
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BASILAR SKULL FRACTURE

Clinical Summary
The skull “base” comprises the frontal bone, occiput, occipital 
condyles, clivus, carotid canals, petrous portion of the tem-
poral bones, and the posterior sphenoid wall. A basilar skull 
fracture is basically a linear fracture of the skull base. Trauma 
resulting in fractures to this area typically does not have local-
izing symptoms. Indirect signs of the injury may include vis-
ible evidence of bleeding from the fracture into surrounding 
soft tissue, such as a Battle sign or “raccoon eyes.” Bleeding 
into other structures—including hemotympanum or blood 
in the sphenoid sinus seen as an air-fluid level on computed 
tomography (CT)—may also be seen. Cerebrospinal fluid 
(CSF) leaks may also be evident and noted as clear or pink 
rhinorrhea. If CSF is present, a dextrose stick test may be 

positive. The fluid can be placed on filter paper and a “halo” 
or double ring may be seen.

Management and Disposition
Identify underlying brain injury, which is best accomplished 
by CT. CT is also the best diagnostic tool for identifying the 
fracture site, but fractures may not always be evident. Evi-
dence of open communication, such as a CSF leak, mandates 
neurosurgical consultation and admission. Otherwise, the 
decision for admission is based on the patient’s clinical con-
dition, other associated injuries, and evidence of underlying 
brain injury as seen on CT. The use of antibiotics in the pres-
ence of a CSF leak is controversial because of the possibility of 
selecting resistant organisms.

FIGURE 1.1 ■ Battle Sign. Ecchymosis in the postauricular area 
develops when the fracture line communicates with the mastoid air 
cells, resulting in blood accumulating in the cutaneous tissue. This 
patient had sustained injuries several days prior to presentation. 
(Photo contributor: Frank Birinyi, MD.)

FIGURE 1.2 ■ Battle Sign. A striking Battle sign is seen in this 
patient with head trauma. This finding may take hours to days to 
develop. (Photo contributor: David Effron, MD.)
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FIGURE 1.3 ■ Raccoon Eyes. Acute periorbital ecchymosis seen in 
this patient with a basilar skull fracture. These findings may also be 
caused by facial fractures. (Photo contributor: Shannon Koh, MD.)

FIGURE 1.4 ■ Early Raccoon Eyes. Subtle periorbital ecchymosis 
manifests 1 hour after a blast injury. (Photo contributor: Kevin J. 
Knoop, MD, MS.)

FIGURE 1.5 ■ Hemotympanum. Seen in a basilar skull fracture 
when the fracture line communicates with the auditory canal, result-
ing in bleeding into the middle ear. Blood can be seen behind the tym-
panic membrane. (Photo contributor: Richard A. Chole, MD, PhD.)

FIGURE 1.6 ■ CT of Basilar Skull Fracture. CT bone window dem-
onstrates a fracture of the posterior wall left sphenoid sinus (arrow) 
and an air-fluid level. (Photo contributor: Jared McKinney, MD.)

Pearls
1. Clinical manifestations of basilar skull fracture may take 

several hours to fully develop.
2. There should be a low threshold for head CT in any 

patient with head trauma, loss of consciousness, change 
in mental status, severe headache, visual changes, or 
nausea or vomiting.

3. The use of filter paper or a dextrose stick test to determine 
if CSF is present in rhinorrhea is not 100% reliable.



6 ■ BASILAR SKULL FRACTURE (CONTINUED)

FIGURE 1.7 ■ Halo Sign—Cerebrospinal Fluid Leak. Otorrhea on bed sheet demonstrating a halo sign from a patient with severe head 
trauma. The distinctive double-ring sign, seen here, comprises blood (inner ring) and CSF (outer ring). The reliability of this test has been 
questioned. (Photo contributor: Suzanne Bryce, MD.)
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DEPRESSED SKULL FRACTURE

Clinical Summary
Depressed skull fractures typically occur when a large force 
is applied over a small area. They are classified as open if 
the skin above them is lacerated. Abrasions, contusions, 
and hematomas may also be present over the fracture site. 
The patient’s mental status is dependent upon the degree of 
underlying brain injury. Direct trauma can cause abrasions, 
contusions, hematomas, and lacerations without an underly-
ing depressed skull fracture. Evidence of other injuries such 
as a basilar fracture, facial fractures, or cervical spinal injuries 
may also be present.

FIGURE 1.8 ■ Depressed Skull Fracture. A scalp laceration over-
lying a depressed skull fracture. Scalp lacerations should undergo 
sterile exploration for skull fracture. (Photo contributor: David W. 
Munter, MD.)

FIGURE 1.9 ■ Depressed Skull Fracture. CT demonstrating 
depressed skull fracture. (Photo contributor: David W. Munter, MD.)

Management and Disposition
Explore all scalp lacerations to exclude a depressed fracture. 
CT should be performed in all suspected depressed skull 
fractures to determine the extent of underlying brain injury. 
Depressed skull fractures require immediate neurosurgical  
consultation. Treat open fractures with antibiotics and tetanus 
prophylaxis as indicated. The decision to observe or operate 
immediately is made by the neurosurgeon. Children below 
2 years of age with skull fractures can develop leptomenin-
geal cysts, which are extrusion of CSF or brain through dural 
defects. For this reason, children below age 2 with skull frac-
tures require close follow-up or admission.
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FIGURE 1.10 ■ Ping Pong Ball Skull Fracture. (A) Akin to the greenstick fracture, a ping pong ball fracture occurs when a newborn or 
infant’s relatively soft skull is indented by the corner of a table or similar object without causing a frank break in the bone. (B) CT demon-
strates the ping pong ball effect. (Photo contributor: Johnny Wei, BS.)

A B

Pearls
1. Examine all scalp injuries including lacerations for evi-

dence of fractures or depression. When fragments are 
depressed 5 mm below the inner table, penetration of the 
dura and injury to the cortex are more likely.

2. Children with depressed skull fractures are more likely to 
develop epilepsy.

3. Ping pong ball skull fractures can occur from a forceps 
delivery or from compression by mother’s sacral promon-
tory during delivery.

4. Patients with head injuries must be evaluated for cervical 
spine injuries.
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NASAL INJURIES

Clinical Summary
Clinically significant nasal fractures are almost always evi-
dent with deformity, swelling, and ecchymosis. Fractures to 
adjacent bony structures, including the orbit, frontal sinus, or 
cribriform plate, often occur. Epistaxis may be due to a septal 
or turbinate laceration but can also be seen with fractures of 
adjacent bones, including the cribriform plate. Septal hema-
toma is a rare but important complication that, if untreated, 
may result in necrosis of the septal cartilage and a resultant 
“saddle-nose” deformity. A frontonasoethmoid fracture has 
nasal or frontal crepitus and may have telecanthus or obstruc-
tion of the nasolacrimal duct.

Management and Disposition
Look for more serious injuries first. Patients with associated 
facial bone deformity or tenderness may require CT to rule 
out facial fractures. Isolated nasal fractures rarely require 
radiographs. Refer obvious deformities within 2 to 5 days for 
reduction, after the swelling has subsided. Nasal fractures with 
mild angulation and without displacement may be reduced 
in the emergency department (ED). Nasal injuries without 
deformity need only conservative therapy with an analgesic 
and possibly a nasal decongestant. Immediately drain septal 
hematomas, with packing placed to prevent reaccumulation. 
Uncontrolled epistaxis may require nasal packing. Vigorously 
irrigate and suture lacerations overlying a simple nasal frac-
ture and place the patient on antibiotic coverage. Complex 
nasal lacerations with underlying fractures should be repaired 
by a facial surgeon.

Pearls
1. Control epistaxis to perform a good intranasal examination. 

If obvious deformity is present, including a new septal 
deviation or deformity, treat with ice and analgesics and 
provide ENT referral in 2 to 5 days for reduction.

2. Although the effectiveness of prophylactic antibiotics to pre-
vent toxic shock syndrome is unproven, patients discharged 
with nasal packing should be placed on antistaphylococcal 
antibiotics and referred to ENT in 2 to 3 days.

3. Consider cribriform plate fractures in patients with clear 
rhinorrhea after nasal injury, with the understanding that 
this finding may be delayed.

4. Patients with facial trauma should be examined for a 
septal hematoma.

FIGURE 1.11 ■ Nasal Fracture. Deformity is evident on examina-
tion. Note periocular ecchymosis indicating the possibility of other 
facial fractures (or injuries). The decision to obtain radiographs is 
based on clinical findings. A radiograph is not indicated for an isolated 
simple nasal fracture. (Photo contributor: David W. Munter, MD.)

FIGURE 1.12 ■ Septal Hematoma. A bluish, grapelike mass on the 
nasal septum. If untreated, this can result in septal necrosis and a 
saddle-nose deformity. An incision, drainage, and packing are indi-
cated. (Photo contributor: Lawrence B. Stack, MD.)




