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When I was asked to w rite a foreword for this 
book Plastic Surgery Em ergencies, I m ust con-
fess, my first  thought was, “Is another book 
truly necessary?” But after reading it , I am  
both honored and flat tered by the request . 
The browser m ight first question if this rela-
t ively sm all book fulfills a need, and second 
ask if it  fulfills the need well. The answer to 
both questions is a resounding “Yes.”

With the body of m edical knowledge dou-
bling every 5 years or so, the inform ation  
that m ust either have been learned or be 
readily available and understandable to both  
the young as well as the experienced plast ic 
surgeon continues to increase exponentially. 
This book dist ills present knowledge into an  
easily readable guide to alm ost any em ergen-
cy a plast ic surgeon m ight face w ho is on call 
in  the em ergency room , or responding to a 
late-night/early-m orning call from  the hospi-
tal relat ing to a postoperative patient . 

The authors, w ho are general plast ic sur-
geons and specialists from  the Division  of 
Plast ic Surgery here at  the Baylor College 
of Medicine, have culled inform at ion  from  
their ow n surgical experiences, as well as a 
w ide variety of outside sources. They have 
condensed th is knowledge in to a sm all, 
handy volum e, w hich  could easily be read 
either at  one’s leisure or im m ediately prior 
to  assum ing the care of a pat ient . It  would 
be difficult  to find an  injury or com plica-
t ion  from  a plast ic surgery operat ion  w hose 
em ergency t reatm ent is not  covered in  th is 
book. The authors have detailed the speci-
fics in  term s of different ial diagnosis and 
the correct ive steps necessary to fu lfill the 
responsibilit ies of a plast ic surgeon answe-

ring em ergency room  call. There are m any 
references to the general principles of t reat-
m ents—those learned in  residency t rain ing 
and in  the early years of pract ice that  have 
stood the test  of t im e. The abilit y of the sur-
geon to present  an  organized t reatm ent plan  
and then  carry it  out  expedit iously w ill in-
st ill confidence in  the pat ient  and the health  
care personnel involved in  the t reatm ent 
of these pat ients. The form at of the book is 
conducive to allow ing readers to add both  
personal and technical notes, w hich w ill 
serve them  well in  the t reatm ent  of future 
pat ients w ith   sim ilar injuries.

I would be rem iss if I didn’t  call special at -
tent ion  to the lead author, Dr. Jam al M. Bull-
ocks, w hose abilit y and youthful en thusiasm  
has am algam ated the thoughts and experi-
ence of the other authors in to a volum e that  
w ill find great  value for all plast ic surgeons 
as well as general surgeons and em ergency 
room  physicians.

To those older plast ic surgeons who m ay 
believe that they have already learned the 
answers to m ost of the problem s presenting 
to the plast ic surgeon on call, I respectfully 
suggest that although the problem s that pre-
sented a decade or two ago m ay be the sam e, 
the answers (i.e., t reatm ent) today m ay be 
different . It  is to that difference that we are 
indebted to the authors of this book for their 
effort and t im e in  providing us w ith concise 
and practical answers.

Melvin Spira, MD, DDS
Division of Plast ic Surgery

Departm ent of Surgery
Baylor College of Medicine

Foreword from the First Edition
“The m an w ho graduates today and stops learn ing tom orrow  is uneducated the day after.”

—New ton D. Baker Jr.
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Preface
The goal in  creat ing Plast ic Surgery Em ergen-
cies is to provide a quick reference guide for 
health  care providers to rapidly assess, t r ia-
ge, and t reat  pat ients w ith  problem s that  are 
com m only referred to the plast ic surgeon. 
The first  version  targeted acute care scenari-
os com m only seen  in  the em ergency depar t-
m ent of acutely injured facial and hand t rau-
m a pat ients, as well as pat ients sustain ing a 
variety of soft-t issue injuries from  varying 
m echanism s of t raum a, including burns. This 
new  edit ion  provides the reader w ith  ad-
dit ional content , including added  chapters, 
photos, and sect ions w hich  w ill expand the 
book’s audience to  outpat ient  and hospital-
based physicians caring for chronically ill 
pat ients w ith  wounds. The  inform at ion  pre-
sented w ill prove significant ly beneficial to 
plast ic surgeons, otolaryngologists, derm a-
tologists, pediatr icians, fam ily pract ice, and 

hospitalist  and em ergency room  physicians 
for  t reat ing and t riaging pat ients in  the acu-
te and chronic disease set t ing. Ult im ately, 
the aim  is to demyst ify sim ple problem s 
that  present  to these providers and eluci-
date scenarios that  require a h igher level 
of care or follow-up w ith a plast ic surgeon. 
Our in tended audience addit ionally extends 
to  residents and students t rain ing in  these 
fields w ho experience these encounters as 
consultat ions and during on-call act ivit y.

The out line form at  was preserved w ith  
t runcated in t roductory vernacular to confer 
direct  m echanism s for inst ruct ions on how  
to work up, categorize, and in it iate the first  
level of t reatm ent . We hope that  th is focused 
and sim plified presentat ion  w ith  instruct ive 
illust rat ions, char ts, and diagram s w ill pro-
vide a single-source reference in  a conve-
nient  pocket-sized form at .
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1 Wound Management

Evaluation
Accurate assessm ent of the characterist ics of and circum stances sur-
rounding the presentat ion of wounds is crit ical to guiding treatm ent strat-
egies. Therefore, before wound m anagem ent is planned, a full evaluation  
of the wound m ust be undertaken w ith the follow ing considerat ions. 

Acute Wounds

• Assess size, shape, and locat ion.
• Determ ine the t im ing of the wound—acute (t im e elapsed since 

injury) versus chronic (persistent  > 3 m onths).
• Establish  lacerat ion , avulsion, or chronic open wound.
• Evaluate the wound for odor, exudate, purulent  drainage, bleeding, 

and debris.
• Determ ine if there is exposure of vessels, tendons, nerves, join t , 

m uscle, or bone.
• Evaluate for foreign bodies in  the wound; consider X-ray 

evaluat ion—if the h istory is inconsistent  w ith  clin ical evaluat ion.

Chronic Wounds

Chronic wounds require invest igat ion  in to reasons w hy proper wound 
healing is not  accom plished (Table 1.1).

Therefore, chronic wounds warrant  serologic evaluat ion to include

• White blood count .
• Hct/Hgb.
• Album in.
• Prealbum in.
• ESR, or sed rate.
• C-react ive protein .
• LFTs, hepat it is panel.
• Blood glucose.
• Biopsy of wound.
• Culture of wound.
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Treatment
Irrigation

Acute Wounds

Irr igat ion  in  the acute wound set t ing is designed to rem ove blood, 
foreign bodies, debris, and bacteria from  a wound. This can easily be 
accom plished w ith  a 1-L bot t le of norm al saline w ith  two or three holes 
punched in to the cap w ith  an  18-gauge needle. When squeezed force-
fully, it  serves as an  e ect ive pressurized irrigator. The wound should 
be irrigated unt il all visible debris is washed away. Anesthet izing the 
wound prior to irr igat ion and débridem ent provides for greater pat ien t  
com fort  and allows for aggressive decontam inat ion of the wound.

Chronic Wounds

Simple surface irrigat ion of a chronic wound is usually only m arginal 
and m inim ally e ect ive. It  can be useful at the bedside if there is debris 
grossly evident in the wound. Studies have shown that pressure irrigat ion  
at approxim ately 70 psi is needed to reduce bacteria count and  part iculate 

Table 1.1 Contributors to poor wound healing

Local factors that contribute to 
poor wound healing

Patient comorbid conditions that 
contribute to poor wound healing

Tissue ischemia
Venous hypertension
Edema

Anemia
Hypoxia
Advanced age

Infection Malignancy
Microbial contamination

Bacterial > 105 or 104 group 
B Streptococcus species
Fungus
Atypical mycobacteria

Poor nutrition
Vitamin de ciencies
History of radiation
Severe systemic disease 
(e.g., diabetes, hepatic disease)
Collagen vascular diseases

Wound tension or pressure > 30 mm 
Hg
Presence of foreign bodies

Immunosuppression
Smoking
Obesity



Wound Management 3

m at ter. This is best done in  the operat ing room  w ith a pulse lavage or a 
jet lavage system . If needed, a thorough débridem ent of devitalized t is-
sue can also be done in  the operat ing room . Tangential hydrotherapy via 
the Versajet (Sm ith & Nephew ) device is often useful for irrigat ion and 
m echanical débridem ent. A chronic wound m ay bene t from  biopsy and 
t issue culture as clinically indicated.

Débridement and Hemostasis
Adequate débridem ent of devitalized t issue and skin edges is important in  
preparing the contam inated wound for closure. The skin is highly vascular 
and excessive skin rem oval is usually not necessary. Jagged skin edges should 
be trim m ed to facilitate an easier closure. Hem ostasis can be achieved with  
pressure, silver nitrate, topical  brin, Surgicel (Johnson & Johnson), topical 
throm bin or epinephrine (1:100,000), suture ligature (absorbable for sm all 
vessels and nonabsorbable for larger vessels), or cautery (Fig. 1.1).

If there is any quest ion  as to the viability of the t issue, it  is bet ter to 
allow  the t issue to dem arcate rather than to débride it  in it ially. Tissue of 
quest ionable viability can often undergo necrosis after débridem ent due 
to ret rograde throm bosis. Once dem arcated, the t issue can be débrided to 
healthy bleeding t issue. This approach allows conservat ive preservat ion 
of the t issues w ithout causing addit ional t issue loss and dis gurat ion.

Fig. 1.1 Useful tools for establishing hemostasis in acute wound management: (a) topical 
epinephrine diluted to 1:100,000, applied with gauze, (b) topical thrombin spray, (c) oxi-
dized methylcellulose (Surgicel), (d) coagulation with silver nitrate, or (e) disposable porta-
ble cautery device.
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Closure and Antibiotics
Prior to closure, irr igat ion , débridem ent , hem ostasis, and t rim m ing of 
the skin’s jagged edges should be perform ed. A tension-free closure w ill 
help to ensure healing w ith  an  opt im al scar.

Most  clean  lacerat ions, if addressed in  < 8 hours, have m inim al con-
tam inat ion and can be closed prim arily w ithout the need for ant ibiot ics. 
Clean wounds present ing after 8 hours can be closed after débridem ent 
of the ent ire wound and sharp débridem ent of edges. This would include 
stab wounds, lacerat ions by w indow  or glass, and clean avulsions. In  
e ect , sharp débridem ent and decontam inat ion of these late present ing 
wounds converts them  into fresh  wounds that  are m ore appropriate for 
closure. On the other hand, contam inated wounds, such as wounds w ith  
dir t  and debris, should be t reated w ith  system ic ant ibiot ics w ith  addi-
t ional considerat ion  for tetanus prophylaxis.

Choice of ant ibiot ics should usually cover gram -posit ive organism s 
(cefazolin  1 g IV). Due to the increase in  m ethicillin-resistan t  Staphy-
lococcus aureus (MRSA), cer tain  wounds m ay require other an t ibiot ics 
for coverage (clindamycin  600 m g IV or vancomycin  1 g IV). The astu te 
caregiver should take advantage of adm inist rat ion  of a single IV dose of 
ant ibiot ics to wounds at  r isk for contam inat ion w hile the pat ient  is in  a 
health  care set t ing undergoing evaluat ion.

If the wound is grossly contam inated w ith  debris or if the pat ient  is 
diabet ic, broader-spect rum  ant ibiot ics should be considered, for exam -
ple, Avelox (Bristol-Myers Squibb) 400 m g IV or by m outh  daily, Zosyn 
(Wyeth  Pharm aceut icals) 3.375 g IV every 6 hours, im ipenem   1 g IV 
every 8 hours, or com binat ion  therapy.

Contam inated wounds should be left  open except  for those on the 
face. Wet to dry dressing changes should be done at  least  tw ice a day. 
In  addit ion , the pat ien t  should shower frequently and wash the wound 
w ith  soap and water.

A 5- to 7-day course of outpat ient  ant ibiot ics m ay also be war-
ranted. Coverage should include gram -posit ive and MRSA coverage (oral 
 clindamycin  450 m g by m outh  four t im es a day, or oral t r im ethoprim /
sulfam ethoxazole tw ice a day). Cephalexin  is not  e ect ive in  t reat ing 
a contam inated wound. Rarely, acute wounds w ill require inpat ient  
t reatm ent w ith  IV ant ibiot ics. Usually débridem ent  and prophylact ic 
oral ant ibiot ics should su  ce. In  the case of m ore subacute or chronic 
wounds w ith  gross contam inat ion or purulence, considerat ion  should 
be given to adm ission, IV ant ibiot ics, and form al débridem ent .
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Skin-Flap Wound Closure

If the pat ient  has an  avulsed skin   ap, the  ap should be tacked dow n 
w here it  lies (Fig. 1.2). Do not put tension on the skin  ap for com -
plete closure . Tension  w ill lead to total  ap loss. First , débride all devi-
talized t issue and then inset  the  ap so that  no tension is present . Distal 
m argins of the  ap w ill usually undergo necrosis. Plan  on  addit ional 
débridem ent  as the  ap dem arcates.

Tetanus Prophylaxis

Tetanus-prone wounds are those that  are old (> 6 hours), deep (> 1 cm ), 
and/or contam inated, especially those that  involve rusty m etal, feces, or 
soil. Depending on the degree of contam inat ion , tetanus toxoid, teta-
nus im m unoglobulin , or com plete im m unizat ion m ay be required. Spe-
ci c recom m endat ions for tetanus prophylaxis are included in  Table 1.2  
through Table 1.4 .

Fig. 1.2 (a) Avulsed skin  ap. (b) Avulsed skin  ap tacked down without tension.
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Table 1.2 Tetanus-prone wounds

Clean (low  risk) Tetanus prone (high risk)

Clean incised wound Any wound or burn > 6 h old

Super cial graze Contact with soil, feces, compost, or 
saliva

Scalded skin Puncture-type wound
Avulsion wounds
Crush open wounds

Infected wound

Compound fracture

Large amount of devitalized tissue

Animal or human bite
Burns and frostbite

Table 1.3 Immunization status and tetanus risk

Immunization status Low  risk Moderate risk High risk

Fully immunized, < 5 y 
since booster

None None None

Fully immunized, 5–10 y 
since booster

None Td Td

Fully immunized, > 10 y 
since booster

Td Td Td + TIG

Incompletely immunized or 
uncertain

Full tetanus 
vaccine

Full tetanus 
vaccine + TIG

Full tetanus 
vaccine + TIG

Abbreviations: Td, tetanus toxoid; TIG, tetanus immunoglobulin.
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Table 1.4 Recommendations for vaccination with tetanus immunoglobulin

Patient Dosage Treatment

Adult 250–500 U For both patient groups, the 
vaccine should be given IM in 
the opposite upper extremity 
(arm) to the tetanus toxoid

Pediatric 250 U

Follow -up
Careful and frequent  follow-up is im perat ive for all wounds. Pat ients 
should be asked to return  to the clin ic or general pract it ioner w ith in  
3 days if possible and educated on all the signs and sym ptom s of an  
infect ion . Speci c inst ruct ions on wound care and ant ibiot ic therapy are 
crucial to guaranteeing pat ient  com pliance and ult im ately a favorable 
prognosis.
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2 Anesthesia and Wound Closure

All wounds should be clean of foreign bodies and adequately irrigated (see 
Chapter 1). Hem ostasis is achieved with pressure, silver nitrate,  brin, Sur-
gicel, throm bin, or suture ligature (absorbable for sm all vessels and nonab-
sorbable for larger vessels) to prevent hem atom a form ation. Any devitalized 
tissue, as well as jagged edges, should be trim m ed for optim al cosm esis.

Wounds can be closed w ith sutures, staples, skin tapes, or wound 
adhesives. Generally, wounds should be closed in  layers using appropriate 
sutures and the epiderm is reapproxim ated so that it  is relat ively tension 
free and everted if possible. Everted skin edges eventually  at ten out and 
produce a level wound surface, w hereas inverted skin edges have a ten-
dency to produce a depressed scar.

To guarantee a successful wound closure, a com fortable environm ent 
should be created for both  the pract it ioner and the pat ient . The use of 
analgesics, local anesthesia, and even sedat ion are helpful adjuncts in  
reducing pat ient  anxiety. This w ill u lt im ately increase the likelihood of 
m ore precise closure.

Anesthesia
Local Anesthetics

Local anesthet ics work by a ect ing the sodium  (Na+) channels on  a er-
en t  sensory nerves. Local anesthet ic enters the cell m em branes and 
reversibly binds to Na+ channels. This reversible binding incapacitates 
the cells so that  they are then unable to depolarize. Lidocaine is the m ost  
com m only used and easily accessible local anesthet ic agent  in  the em er-
gency room  (ER). Epinephrine should rout inely be used w ith  any local 
anesthet ic to assist  in  hem ostasis and to prolong durat ion . The vasocon-
st r ict ive propert ies lead to decreased absorpt ion so that  larger doses of 
anesthet ic can also be used w ithout system ic toxicit ies.

The m axim um  safe dose for lidocaine is 4 m g/kg. With  the addit ion  
of epinephrine (usually at  1:100,000 concentrat ion), the m axim um  dose 
increases to 7 m g/kg. A 1% solut ion of lidocaine is de ned as

1 g/100 m L = 10 g/1,000 m L = 10,000 m g/1,000 m L = 10 m g/1 m L
Example Maxim um  dose of lidocaine w ith epinephrine in a 70-kg 

(154-lb) m an
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70 kg × m ax dose (7 m g/kg) = 490 m g of lidocaine
490 m g × 1 m L/10 m g (concent rat ion  of 1% lidocaine) = 49 m L of 1% 

lidocaine w ith  epinephrine

Although m any textbooks have cited the contraindicat ion  for using 
epinephrine in  end ar teries such as those in  digit s and the nose, recent  
studies have exonerated epinephrine as the culprit  in  causing t issue 
necrosis. Therefore, it  is safe to use lidocaine w ith  epinephrine vir tually 
anyw here on the body. For the m axim um  e ects of epinephrine to take 
place, the pract it ioner should wait  10 to 15 m inutes. Table 2.1  provides 
other local anesthet ics that  m ay be used, w ith  their m axim um  dosages 
and durat ion  of act ion .

Once you have chosen your local anesthetic, it is useful to add bicar-
bonate to the solution, particularly when the patient is awake. The pH of 
local anesthetic solutions is generally bu ered to between 4 and 5 to pro-
long shelf life. This acidity routinely leads to a burning pain upon injection. 
Adding a base such as bicarbonate to the local anesthetic not only alleviates 
the pain but also accelerates the action  because the higher pH favors the 
nonionized form  of the anesthetic, which crosses the cell m em brane m ore 
easily. The addition of 1 m L of a 1-m Eq/m L solution of bicarbonate for every 
9 m L of local anesthetic can alleviate the burning and improve patient com -
fort. Warm ing the anesthetic, using a sm aller-caliber needle  (25 gauge or 
higher), and injecting by inserting the needle w ithin the wound (instead of 
through the skin) all help in reducing pain felt by the patient.

Table 2.1 Local anesthetics for wound closure

Drug Onset
Maximum dose mg/kg 
(with epinephrine mg/kg)

Duration (with 
epinephrine)

Lidocaine Rapid 4.5 (7) 120 min (240 min)

Mepivacaine Rapid 5 (7) 180 min (360 min)

Bupivacaine Slow 2.5 (3) 4 h (8 h)

Procaine Slow 8 (10) 45 min (90 min)

Chloroprocaine Rapid 10 (15) 30 min (90 min)

Etidocaine Rapid 2.5 (4) 4 h (8 h)

Prilocaine Medium 5 (7.5) 90 min (360 min)

Tetracaine Slow 1.5 (2.5) 3 h (10 h)
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Topical Anesthetics

• Eutect ic m ixture of local anesthet ics (EMLA): 2.5% prilocaine and 2.5% 
lidocaine cream .

• Lidocaine-epinephrine-tetracaine (LET) gel: 4% lidocaine, 1:2,000 
epinephrine, 1% tet racaine.

Topical anesthet ics are m ore com m only used in  the pediat r ic pat ient  to 
alleviate the pain  associated w ith  local inject ions. Although e ect ive, 
they are not  nearly as e ect ive as local anesthet ic in  lt rat ion  in  provid-
ing anesthesia. The durat ion  and depth  of the blockade is dependent on  
the am ount of t im e the cream  is in  contact  w ith  the skin . Apply to the 
wound and then cover w ith  a Tegaderm  (3M) or other occlusive dress-
ing. The cream  or gel w ill usually need to be in  place for at  least  45 m in-
utes before any  anesthet ic e ect  is achieved.

Digital and Facial Nerve Blocks

Please see respective chapters: Upper Extrem ity Injuries (Chapter 18) and 
Facial Traum a (Chapter 8).

Conscious Sedation

Most simple and even m oderately complex lacerat ions can be repaired 
w ith relat ive ease w ith local anesthetics alone in  the adult pat ient . How-
ever, fear and anxiety are com m on in the pediatric patient . Therefore, 
it  m ay be di  cult to repair a lacerat ion in the understandably uncoop-
erat ive pediatric pat ient . Conscious sedat ion m ay be used if condit ions 
are appropriate and the necessary precautions followed. A well-t rained 
pediatrician or anesthesiologist  should be consulted for adm inistrat ion of 
conscious sedat ion, especially if the surgeon’s experience is lim ited in  this 
 eld. Full m onitoring by a nurse is required throughout the procedure.

Prior to adm inistering conscious sedat ion , a com plete h istory and 
physical exam inat ion should be obtained, including

• Age.
• Weight  (m easured, not  est im ated, w henever possible).
• Vital signs.
• Oxygen saturat ion .
• Absence of head injury (docum ent).
• Heart , lung, neurologic, and m ental status.
• Com plexity and locat ion of injury.
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Prior to sedat ion, there should be

• No oral liquids for 2 hours prior to procedure in  children  < 2 years of 
age—3 hours if > 3 years.

• No m ilk or solid  food for 8 hours prior to the procedure.

During the procedure,

• Maintain  cont inuous oxygen saturat ion  and heart  rate m onitoring.
• Record vital signs and blood pressure every 15 m inutes for conscious 

sedat ion and every 5 m inutes for deep sedat ion.
• Record drug dose and t im e adm inistered.
• Record state of consciousness and response to st im ulat ion .

As precaut ionary m easures, ensure that

• Nasal cannula and in tubat ion t ray are available during the 
procedure.

• Reversal agents are ready, prepared in  syringe (Narcan [DuPont 
Pharm a] 0.4 m g IV push every 2 to 3 m inutes as needed,  um azenil 
0.2 m g IV push given over 30 seconds, then 0.3 m g IV push given 
over 30 seconds as needed, m axim um  total dose 3 m g).

• Suct ioning apparatus and canister are available.
• Nursing sta  is in  the room  during the procedure to assist .
• Drug com binat ions that  include am nest ic and analgesic e ects are 

used.

The drugs com m only used are as fo llow s (Table 2.2):

• For adults.
 – Short  procedure: Versed (Ho m an LaRoche) + fentanyl.
 – Moderate in terval procedure: Morphine + At ivan (Biovail 

Pharm aceut icals, Inc.).
• For pediat r ic pat ients.

 – Ketam ine + Versed.
For all pat  ients, star t  w ith  a subtherapeut ic dose, then rebolus in  sm all 
in tervals to t it rate sedat ive e ect .
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Sutures

A variet y of suture m aterials are available, and, in  general, they can be 
di eren t iated based on the follow ing categories (Table 2.3):

• Absorbable versus nonabsorbable.
• Braided versus nonbraided.
• Tensile st rength .
• Half-life.

A variety of needles are also available and can generally be classi ed as 
taper or cut t ing.

• Taper/round needle: Use in  m uscle, car t ilage, and m ucosa.
• Cut t ing needle: For skin .

 – Use a half-circle cut t ing needle for subcutaneous t issue.
 – Use a 3/8-circle cut t ing needle for skin .

Suture Techniques (Fig. 2.1)

• Sim ple interrupted: General t issue approxim at ion.
• Continuous running or running baseball: An e ect ive and fast  

cont inuous suture for long lacerat ions.
• Vertical m attress: Most  e ect ive st itch  for ever t ing skin  edges. Be 

careful to not  set  tension too t ight  to prevent  t issue necrosis.
• Horizontal m attress: E ect ive in  evert ing skin  edges. Be careful to 

not  set  tension  too t ight  to prevent  t issue necrosis.
• Running subcuticular: A buried derm al suture for closing skin  in  

clean wounds w ithout jagged edges.
• Staples: Sim ple and fast  closure com m only used in  the scalp or 

dir t y wounds to be closed loosely to allow  drainage. Staples should 
be rem oved in  5 days to avoid epithelializat ion  and a poor cosm et ic 
result .

• Adhesive skin tape: Used to reapproxim ate sm all lacerat ions w ith  
very lit t le tension.

• Derm abond (Ethicon): Skin  adhesive that  can  be used for clean  
lacerat ions w ithout jagged edges. After the wound is adequately 
prepared, reapproxim ate skin  edges w ith  a  nger and apply the  rst  
coat , let  it  dry for 20 seconds, and then apply a second coat .

• In  conclusion, the astute pract it ioner w ill repair lacerat ions and 
wounds in  the follow ing order:
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1. Anesthet ize the pat ient’s wound.
2. Débride it  m et iculously w ith  rem oval of jagged edges, 

devitalized t issue, and any foreign bodies.
3. Properly irrigate the wound in  preparat ion  for closure.
4. Obtain  hem ostasis.
5. Repair the wound in  layers w ith  care to reapproxim ate the 

derm al and epiderm al layers of the skin  to provide the pat ien t  
w ith  the best  cosm et ic result .

Fig. 2.1 Suture techniques.
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3 Pressure Sores

The t reatm ent  of pressure sores can be a long and di  cult  challenge. 
Pressure sores are frequently a secondary sequela to the sedentary 
pat ient  w ith  a m ore com plicated prim ary issue. Com m only, pat ients 
w ith  pressure sores present  w ith  m ult iple com orbidit ies. It  is essent ial 
to keep in  m ind that  the likely source of fever and infect ion  is oftent im es 
not  the sore it self, since m ost  sores are open to drain . Each case warrants 
a com plete evaluat ion  by the exam iner to rule out  the pressure sore as 
the likely cause of an  infect ion .

Pressure Sore Staging System (Fig. 3.1)
• Stage 1: In tact  skin  w ith  nonblanchable erythem a.
• Stage 2: Super cial u lcer involving par t ial th ickness of the 

ep iderm is and derm is; usually presen ts as an  abrasion , blister, or 
very shallow  u lcer.

Fig. 3.1 Pressure sore staging system.
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• Stage 3: Full-th ickness skin  loss dow n to the subcutaneous t issue, 
w hich does not  extend beyond underlying fascia.

• Stage 4: Full-thickness skin loss down through subcutaneous t issue 
w ith involvem ent of m uscle, bone, tendon, ligam ent, or joint capsule.

Evaluation
Posit ion the patient in a well-lit  area to facilitate visualizat ion of the 
ulcer. Gently probe the wound and assess for  uid collect ion  or purulent  
drainage. If pus is present , incision and drainage (I&D) should be per-
form ed and the wound irrigated copiously and packed wet to dry (see 
below ). Obtain  a culture and sam ples of the purulent  m aterial. Necrot ic 
soft  t issue is com m on. If it  is devoid of purulent  drainage, it  is unlikely 
to be the source of sepsis. Copious drainage m ay be indicat ive of a m uch 
larger wound beneath  the skin .

Subcutaneous fat  and m uscle are m ore prone to ischem ia than skin . 
Therefore, in tact  skin  (possibly w ith  sm all eschar) m ay harbor a large 
area of necrot ic t issue below, m aking the wound unstageable. Often , an  
eschar at  or above the adjacent  skin  layer is indicat ive of par t ial skin  
th ickness loss. An eschar that  is depressed m ay represent  fu ll-th ickness 
skin  loss.

Larger sores m ay warrant  radiographic evaluat ion  to assess the 
extent  of soft  t issue involvem ent and possible bony involvem ent . CT 
scan or MRI w ill provide m ore inform at ion versus t radit ional X-ray. An 
MRI should be perform ed to rule out  osteomyelit is if bone cultures are 
not  available. Check rout ine studies—CBC, blood cultures, CXR, blood 
sugar, album in and prealbum in, ESR, CRP, and urinalysis. Rule out  other 
possible system ic causes of fever—pneum onia, cen t ral lines, and urinary 
t ract  infect ions. Check for incont inence.

Treatment
General Treatment for All Ulcers

• Alleviat ion  of pressure—place pat ient  on  an  air- uid m at t ress; use 
pillows, egg car tons, donuts.

• Avoidance of shearing forces.
• Frequent turning of the pat ient , hourly if possible.
• Cleaning or diver t ing away incont inence—use of Foley and 

suprapubic catheter, rectal tube, or colostomy.
• Maxim izing nutr it ion  (album in > 3.0, prealbum in > 18).
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For Staged Ulcers

• Stage 1: Use m oisturizers to prevent  dryness.
• Stage 2: No débridem ent is necessary; use occlusive dressings such 

as polyurethane  lm  (Duoderm  [Convatec Inc.]) or hydrocolloids.
• Stages 3 and 4: Sharp débridem ent is often  necessary w ith  the 

addit ion of pulse lavage irrigat ion . Wounds are packed wet to 
dry w ith Kerlix (Kendall Co.). Consider bone biopsy to assess for 
osteomyelit is and to obtain  bone cultures to guide ant ibiot ic therapy.

The in it ial t reatm ent and m anagem ent of a pressure sore should 
include t rying to alleviate the pressure that  in it ially caused the wound. 
Even a clean  wound w ill have t rouble healing if the incit ing event  is st ill 
present . Proper débridem ent and washout is param ount . A m inim al to 
m oderate am ount of necrot ic t issue can  often  be débrided at  bedside 
w ith  local anesthesia, scissors, and a scalpel. Larger areas should be done 
in  the operat ing room  because of pain  and the potent ial for uncontrolled 
bleeding. Sharp débridem ent should be perform ed dow n to healthy 
vitalized t issue that  bleeds. Properly anesthet izing the pat ient  w ill help 
w ith  pain  control and hem ostasis. Refer to Chapter 2 for a list  of local 
anesthet ics to use.

Wet to dry dressings can be done w ith  norm  al saline, 0.25% Dakin’s 
solut ion , 0.25% acet ic acid, and gauze. Kerlix gauze is com m only used 
because of the large surface area it  can  cover. Kerlix gauze is soaked in  
one of the preferred solut ions and then squeezed dry. The m oist  gauze 
is then inser ted and packed direct ly in to the wound to cover the ent ire 
surface of the wound. Do not  place m oist  Kerlix direct ly on the skin , 
since th is can  lead to skin  m acerat ion . The dressing should be changed 
two to three t im es per day depending on how  dir ty the wound is. Wet to 
dry dressings keep the wound m oist  and allow  for m echanical débride-
m ent of devitalized t issue once the gauze dries, hence the nam e “wet  to 
dry.” Dakin’s 0.25% or acet ic acid 0.25% solut ion should be used in  the 
infected purulent  wound; however, it  should be discont inued once the 
wound is clean, since both  solut ions can inhibit  t issue grow th and heal-
ing. Most  hospitals have a wound care team  that  can  assist  w ith  bedside 
pulse lavage and a sm all am ount of sharp débridem ent  by the wound 
ostomy nurse. Consult  the wound care team  for assistance w ith  dressing 
changes, bedside pulse lavage, and m inor débridem ents. Duoderm  m ay 
be placed on either side of the wound, thereby avoiding frequent  tape 
contact  direct ly w ith  the skin .

Enzym at ic débridem ent is a com m on adjunct  to the m anagem ent of 
pressure ulcers. Agents such as Santyl (Sm ith  and Nephew ) are frequently 
applied to the wound to provide constant  proteolyt ic  débridem ent . 
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Although  frequently used, they are by no m eans a subst itute for sharp 
m echanical débridem ent of necrot ic t issue. These agents have low  m or-
bidity and assist  in  cleaning up the sm all am ounts of necrot ic t issue that  
are often  hard to com pletely rem ove during bedside débridem ents.

If the pat ient  is seen in  the em ergency room  and there is no cellu-
lit is, no elevat ion  in  w hite blood cell count , and no purulent  drainage, 
then the wound can be débrided as necessary and the pat ient  can be 
seen as an  outpat ient . In  these cases, inst ruct  the fam ily on (1) dressing 
changes every 8 hours, (2) the im portance of keeping the wound clean, 
and (3) the need for frequent  turning of the pat ient . If the pat ient  pres-
ents w ith  cellulit is and purulent  drainage of the wound, then adm ission 
to the hospital should be considered, especially if the pat ien t  has other 
com orbidit ies.

Silvadene (Sano -Avent is Pharm aceut icals), Mafenide Acetate 
Cream , or Betadine (Purdue Products LP) can be used in  selected cases 
of wounds w ith  super cial eschars. These are usually sm all sores that  
involve only the derm is. These ant im icrobial agents can  help decrease 
the chance of an  infect ion w hile the wound heals by secondary in ten-
t ion . Culture swabs are of lit t le use because all wounds are colonized, 
even in  the clean granulat ing wound. A quant itat ive t issue biopsy can be 
obtained to evaluate t issue bacterial counts (> 105 per gram  of t issue), 
and bone biopsy to rule out  related osteomyelit is.
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4 Bite Wounds

Bite wounds from  anim als, insects, and hum ans are com m only present  
in  the em ergency set t ing. More severe and violent  bites can  be associ-
ated w ith  com plex com posite t issue defects w ith  devitalized t issue.
General m anagem ent includes:

1. In  lt rate local anesthesia to anesthet ize the wound to allow  
thorough evaluat ion and débridem ent .

2. Rem oval of foreign bodies (teeth) and débridem ent of devitalized 
t issue.

3. Copious irr igat ion  w ith  NS.
4. Determ ine if tetanus or rabies prophylaxis is indicated.
5. Repair of wound/lacerat ion—consider loose closure or leaving open 

if infected or contam inated.
6. Postclosure ant ibiot ics and m onitoring.

Human Bites
Hum an m ouths contain  som e of the m ost  concentrated and varied bac-
teria. Organism s include Eikenella, Staphylococcus, viridans st reptococci, 
and Bacteroides. The general principles of contam inated wound m an-
agem ent , as m ent ioned above, apply to all hum an bite wounds. In  the 
acute bite, the wound m ust  be assessed fu lly and irr igated copiously. The 
pat ient  should be placed on appropriate prophylact ic ant ibiot ics and fol-
lowed closely for any signs of infect ion .

The in it ial injury often  appears m inor to the pat ient; thus no care 
is sought  unt il an  infect ion  develops. It  is im portant  to fu lly assess the 
pat ient  in  the urgent  care set t ing and t r iage for possible hospital adm is-
sion, IV ant ibiot ics, and operat ive m anagem ent . Bite injuries require 
careful evaluat ion for a deep infect ion because of the relat ively benign 
presentat ion  of their appearance. At  t im es, due to the close proxim ity of 
the skin  and underlying st ructures, nerve and tendon injuries m ay also 
be present . Also, due to the inherent  depth  of penet rat ion  by the teeth , 
m icroorganism s easily seed the depth  of wounds, allow ing rapid dis-
sem inat ion along the deep planes of the fascia and subcutaneous t issue. 
Therefore, rule out  a deep injury even w hen the presentat ion is a m inor 
wound such as an  abrasion.
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Assessment and Treatment

1. Evaluate wound for depth , foreign body, drainage, and cellu lit is.
2. Assess for crepitus (subcutaneous em physem a), w hich would 

indicate gas-form ing organism s along the deep planes.
3. Débride devitalized t issue and copiously irr igate.
4. Loose closure versus pack wound—facial bites should be closed for 

the best  cosm et ic results.
5. Treat  w ith  ant ibiot ics.

Closed-Fist Injury (Fight Bite)

With closed- st  injuries, the force of the blow  to the m outh  w ill often  
penet rate the skin  over the m etacarpophalangeal join t  to lacerate or 
infect  the extensor tendon and contam inate the underlying join t , such 
as the m etacarpophalangeal join t , w ith  bacteria from  the m outh . When 
the hand is placed back in to a neutral posit ion , the bacteria can be dis-
placed, result ing in  m ore proxim al contam inat ion . Fight  bite wounds not  
only involve soft  t issues but  also can infect  join ts and tendons. Aggres-
sive incision  and drainage, irrigat ion , and débridem ent in  the operat ing 
room  should be considered for grossly contam inated wounds and those 
that  present  late.

1. Evaluate wound for depth , foreign body, drainage, and cellu lit is.
2. Assess for crepitus (subcutaneous em physem a), w hich would 

indicate gas-form ing organism s along the deep planes.
3. Evaluate the in tegrit y of the extensor and  exor tendons ( exor 

tenosynovit is).
4. Assess for loss of join t  height , w hich would indicate m etacarpal 

head fracture.
5. Obtain  hand series (rule out  m etacarpal head fracture, 

osteomyelit is, and dental foreign body).
6. Débride devitalized t issue and copiously irr igate.
7. Close the wound loosely or leave the wound open and perform  

daily dressing changes w ith  gauze.
8. Treat  w ith  ant ibiot ics.

See Ch apters 14 and  16 for  m an agem en t  of fract u res of th e m etacar-
pal head  an d  extensor tendon  inju r ies, respect ively, associated  w ith  
 gh t  bites.
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Antibiotics

All pat ien ts seen in  the em ergency set t ing should receive a single dose 
of IV ant ibiot ics. IV ant ibiot ics should be cont inued in  those w ho require 
adm ission for m ore com plicated infect ions. Those w ho can  be  discharged 
hom e are released on the appropriate oral regim en w ith  close follow-up 
w ith in  1 week.

• First-line IV: Unasyn (P zer Pharm aceut icals) 1.5 g IV every 6 hours or 
clindamycin 600 mg IV every 6 hours + Levo oxacin 500 m g IV daily.

• First-line oral: Augm ent in  (GlaxoSm ithKline).
 – Adult: 875/125 m g tw ice a day × 10 days.
 – Pediatric: 45 kg/day tw ice a day × 10 days.
 – Alternat ives: Moxi oxacin  400 m g daily × 10 days or clindamycin  

450 m g four t im es a day + Bactr im  DS tw ice a day × 10 days.

Cat
Cat  bites are deeply penet rat ing wounds that  are heavily con tam inated, 
and approxim ately 80% of these wounds becom e in fected . Organism s 
include Pasteurella m ultocida and Staphylococcus species. Ir r igate heav-
ily, wash  daily, t reat  w ith  an t ibiot ics, and see below  for rabies vaccina-
t ion  cr iter ia . Evaluate for tet anus prophylaxis. Do not  close the wound.

Antibiotics

• First-line oral: Augm ent in .
 – Adult: 875/125 m g tw ice a day × 10 days.
 – Pediatric: 45 kg/day tw ice a day × 10 days.
 – Alternat ives: Doxycycline 100 m g tw ice a day × 10 days or 

cefuroxim e 0.5 g tw ice a day × 10 days.

Dog
Dog bites const itute 80 to 90% of all anim al bites. Organism s include P. 
m ultocida, Bacteroides, vir idans st reptococci, Fusobacterium , and Capno-
cytophaga. Massive force can often  cause signi cant  avulsion injuries; 
however, due to the lower bacterial count , infect ion  is not  seen as fre-
quently as in  cat  bites. Large avulsion injuries can be reapproxim ated 
loosely as long as the wound can be packed and allowed to drain  should 
an  infect ion  ensue. Elevate and t reat  w ith  ant ibiot ics. See below  for 
rabies vaccinat ion criter ia. Evaluate for tetanus prophylaxis.
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Antibiotics

• First-line oral: Augm ent in .
 – Adult: 875/125 m g tw ice a day × 10 days.
 – Pediatric: 45 kg/day tw ice a day × 10 days.
 – Alternat ives: Unasyn 1.5 g IV every 6 hours or clindamycin  450 

m g four t im es a day + Bactr im  DS tw ice a day × 10 days.

Rabies
Rabies is a viral infect ion of the central and peripheral nervous system  
that causes encephalit is w ith or w ithout paralysis. If left untreated, it  has 
close to 100% m ortality. In the United States, rabies is m ost com m on in  
bats, raccoons, skunks, foxes, coyotes, ferrets, cats, and dogs. Bats are the 
m ost com m on w ild anim als to carry rabies. Cats are the m ost com m on 
dom est ic anim als to carry rabies because of the high num ber of unvacci-
nated strays and their contact w ith raccoons, bats, and other w ild anim als.

Transm ission is through the m ucous m em branes and saliva through 
breaks in the skin. The virus then replicates locally in the m uscle and even-
tually travels through peripheral nerves to the spinal cord, then to the brain. 
Incubation tim es have ranged from  as short as 5 days to as long as 7 years; 
however, the average incubation tim e is approxim ately 1 to 3 m onths. Com -
m on signs and symptom s of rabies are detailed in the box below.

The most common signs and symptoms of rabies infection
Paresthesias at  the site of the bite
Hypersalivat ion
Hydrophobia
Altered m ental status
Anxiety
Hyperact ivit y
Bizarre behaviors
Hypertension
Hypertherm ia
Hypervent ilat ion
Spasm s and contract ions of the neck m uscles
Pharyngeal and respiratory m uscle paralysis
Seizures
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Treatment

The wound should be copiously irrigated w ith  norm al saline. Devital-
ized t issue should be adequately débrided, w ith  all wounds left  open to 
heal by secondary in tent ion. Tetanus status should be determ ined and 
vaccine adm inistered if indicated (see Chapter 1). A broad-spect rum  
ant ibiot ic m ay be adm inistered for 10 days (Augm ent in  875/125 m g by 
m outh  tw ice a day).

Domestic Animals

If the rabies status of the dom est ic anim al (e.g., cat , dog, ferret) is 
unknow n, the anim al should be quarant ined and observed for 10 days; 
prophylaxis can be postponed if suspicion is relat ively low. If the anim al 
is rabid or if the presence of rabies is h ighly suspected, hum an rabies 
im m unoglobulin  (RIG) and hum an diploid cell rabies vaccine (HDCV) 
should be adm inistered.

• RIG: 20 IU/kg, 50% into the wound and 50% given IM.
• HDCV: Given on days 0, 3, 7, 14, and 28.

Wild Animals

Regard all w ild  anim als (e.g., bats, foxes, coyotes, raccoons, skunks) as 
rabid. Test  the an im al if captured and adm inister RIG and HDCV to all 
pat ients as indicated above.

Snake

The m ajorit y of snakes are nonvenom ous; therefore, snakebite wounds 
w ill likely heal w ithout  extensive in tervent ion. Venom ous snakebites, 
however, can  pose a severe threat  to the local soft  t issues or cause 
life-threatening system ic react ions. The fam ily Viperidae is the largest  
fam ily of venom ous snakes worldw ide. The subfam ily Crotalinae (pit  
vipers) includes rat t lesnakes, cot tonm ouths, and copperheads; pit  vipers 
are the m ost  com m on t ype of venom ous snake in  the United States. The 
fam ily Elapidae is the next  largest  fam ily of venom ous snakes. Coral 
snakes are com m only found in  the southern  and southwestern  regions 
of the United States, w hile cobras, m am bas, and kraits are not  indige-
nous to the United States, but  are exot ic snakes that  can be found in  zoos 
or are kept  by private collectors.
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The ident i cat ion  of the snake’s species is im portant  in  determ in-
ing if envenom at ion is expected. Com m only pat ients w ill present  w ith  
knowledge of the t ype of snake that  was involved (see Table 4.1  for som e 
types of venom ous snakes). Alternat ively, the di erent iat ion  between a 
venom ous and a nonvenom ous snakebite can be m ade using  the pat tern  
of the bite or physical features of the snake if brought for presentat ion  
(Fig. 4.1).

Evaluation

Obtain  thorough history that  includes 
• Tim e of the bite.
• Descript ion  of the snake.

Assess the t im ing of events and onset  of sym ptom s. (Early and 
in tense pain  im plies signi can t  envenom at ion.)

Determ ine h istory of prior exposure to ant ivenin  or snakebite.

Table 4.1 Venomous snake species

Family Geographic range Common names

Viperidae Africa, Europe, 
Asia,
North and South 
America

Subfamily Crotalinae 
(pit  vipers) includes 
rat tlesnakes 
(diamondback, timber), 
cot tonmouths,
copperheads

Pit vipers 
are the most 
common type of 
venomous snake 
found in the U.S.

Elapidae North America,
Europe,
Africa,
Asia,
Australia

Coral snakes,
cobras,
mambas,
kraits

Coral snakes 
are commonly 
found in the 
U.S. in the 
southern and 
southwestern 
states
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Assessm ent  and physical exam inat ion should detail the follow ing:
1. Fang m arks.
2. Edem a.
3. Bullae.
4. Erythem a.
5. Necrosis.
6. Crepitus.
7. Petechiae.
8. Paresthesia.
9. Hem optysis.
10. Presence of compartm ent syndrom e if the bite occurs on an  

extrem ity (Fig. 4.2).

Fig. 4.1 Characteristics of (a) venomous versus (b) nonvenomous snakes and their bite patterns.
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Fig. 4.2 (a) Fang marks characteristic of a venomous snakebite. (b) Signs of severe local 
reaction and compartment syndrome. (c,d) Forearm and hand fasciotomy required for the 
treatment of compartment syndrome secondary to the reaction from a venomous snakebite.
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Treatment

1. Review  the ABCs and evaluate the pat ient  for signs of shock 
(e.g., tachypnea, tachycardia, dry pale skin , m ental status changes, 
hypotension).

2. Obtain  baseline laboratories (including PT, PTT, and INR) and CXR; 
type and crossm atch  pat ient  for FFP and PRBCs.

3. Rule out  com partm ent syndrom e and assess every 4 hours for signs 
of com partm ent syndrom e (see Chapter 19).

4. Tetanus prophylaxis.
5. Prophylact ic ant ibiot ic use is controversial; however, 

som e recom m endat ions include the follow ing: Rocephin  
(Roche Pharm aceut icals) 1 g IV every 12 hours or Tim ent in  
(GlaxoSm ithKline) 3.1 g IV every 6 hours.

6. Im m obilizat ion , neutral posit ion ing (splin t) of ext rem ity, and 
support ive care. Suct ion devices on the bite can be e ect ive in  the 
 rst  15 to 30 m inutes. Do not  at tem pt  incision over the bite, m outh  
suct ioning, tourniquets, or ice packs.

7. Elevate the involved extrem ity. This m ay require the aid of an  
IV pole, w ith  w hich the ext rem ity is hung using a stockinet te.

Grading of Envenomation

1. Mild envenom at ion .
a. Local pain  and edem a.
b. Signs of system ic toxicit y are absent .
c. Laboratory values are norm al.

2. Moderate envenom at ion.
a. Local react ion—severe pain , edem a greater than 12 inches 

surrounding the wound.
b. Mild system ic toxicit y present , including nausea, vom it ing.
c. Abnorm al laboratory values—decreased hem atocrit  or platelet  

values.
3. Severe envenom at ion.

a. Severe local react ion  and generalized petechiae, ecchym osis.
b. Severe system ic react ion—respiratory dist ress, airway edem a, 

blood-t inged sputum , hypotension, renal dysfunct ion.
c. Changes in  coagulat ion  pro le—PT, APTT, and DIC.

Antivenin is give n for m oderate and severe cases of snake envenom ation. 
Serum  sickness is possible w ith antivenins, w hich are m ade w ith horse or 
sheep serum  venom . A test dose is recom m ended; watch for an anaphylac-
tic reaction. CroFab (BTG International Inc.) is a puri ed pit viper antivenin  
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that has fewer hypersensit ivity reactions, so that serum  sickness is less of 
an issue. CroFab is the preferred antivenin for pit viper envenom ation.

Ant ivenin  is given  in  am pules. One should star t  w ith  5 to 10 vials and 
cont inue therapy for up to 24 hours from  the in it ial bite. If the pat ient  
responds (a decrease in  both  local and system ic react ion), then a dosing 
regim en of ant ivenin  can be weaned. If the pat ient  responds par t ially, 
plan  to redose the ant ivenin . Pat ients should be m onitored in  an  ICU 
set t ing during adm inist rat ion  of ant ivenin  for signs of allergic react ion . 
Bites from  coral snakes (“red on yellow  kills a fellow ”) are not  t reated 
w ith  ant ivenin  in  the United States due to lack of product ion of speci c 
coral snake ant ivenin  and a halt  by the FDA on the product ion of Wyeth’s 
North  Am erican coral snake ant ivenin . Because a speci c ant ivenin  for 
coral snakes is not  available, pat ients are curren tly t reated w ith  m oni-
tored support ive care.

Spider

There are over 20,000 species of spiders on  Earth . Dangerous species 
often  encountered in  North  Am erica include the brow n recluse, the 
black w idow, the hobo or aggressive house spider, and the yellow  sac 
spider. Of these, only the brow n recluse and the black w idow  have ever 
been associated w ith  sign i cant  disease (Fig. 4.3).

Fig. 4.3 The black widow 
and brown recluse spiders.
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The Brown Recluse Spider

The brow n recluse spider has six eyes and a violin-shaped pat tern  on it s 
thorax and is found alm ost  exclusively in  the Midwestern  and southeast-
ern  states. Although the venom  is m ore toxic than that  of the rat t lesnake, 
m orbidity is usually not  as severe because of the sm all am ount of venom  
that  can actually be injected by the creature. One of the speci c enzym es 
in  the venom  causes dest ruct ion  of skin , fat , and blood vessels. This pro-
cess eventually leads to soft  t issue necrosis at  the site of the bite.

The venom  also has a profound e ect  on  the im m une response, t r ig-
gering the release of various in  am m atory cytokines, h istam ines, and 
in terleukins that  can  them selves cause fur ther injuries and system ic 
responses. Although rare, these include hem olysis, throm bocytopenia, 
coagulopathy, acute renal failure, com a, or death .

One should carefully assess the pat ient  for any of the above sym p-
tom s, and adm ission is warranted for anyone exhibit ing system ic toxic-
it y. Apply ice to decrease pain  and swelling, and elevate the site of injury 
above the hear t . Wash the area thoroughly w ith  soap and water, and 
inst ruct  the pat ient  to avoid any st renuous act ivit y, w hich can facilitate 
the spread of the venom . Do not  place heat  on  the area; th is can acceler-
ate t issue dest ruct ion. Do not  at tem pt to suct ion  the venom  out , and the 
use of steroid cream s is not  advised.

Brow n recluse spider bites are usually pain less at   rst , and sym p-
tom s are slow  to develop. Pain  w ill usually present  around 4 hours after 
the in it ial bite, w ith  the bite wound present ing w ith  a bull’s-eye appear-
ance. Blistering is then com m only seen 12 to 24 hours later, w ith  soft  t is-
sue necrosis to follow. Early débridem ent is not  indicated, and necrot ic 
lesions should be kept  clean and carefully dressed unt il spreading stops 
and the area of necrosis is well de ned. A w ide area of t issue around 
the necrot ic skin  can then be rem oved, w ith  subsequent skin  graft ing 
as needed.

1. Baseline laboratories should include CBC, Chem -7, PT, PTT, and INR.
2. There is no an t ivenin  available; however, dapsone 100 m g by m outh  

daily can be reserved for people w ith  severe system ic disease 
(anem ia, DIC, acute renal failure).

3. Acetam inophen or opiates for pain . Avoid aspirin , ibuprofen (Motrin  
[P zer Pharm aceut icals], Advil [Wyeth  Pharm aceut icals]), and 
naproxen  (Aleve [Bayer Consum er Care]).

4. Diphenhydram ine 25 to 50 m g by m outh  every 6 hours as needed.
5. Ant ibiot ics should be adm inistered if signi cant  soft  t issue necrosis 

ensues. Pat ients should be watched very closely, w ith  follow-up the 
next  day if possible.
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The Black Widow Spider

Black w idow  spiders are nocturnal and are found in  the southern  states. 
This spider has a dist inct ive red-colored hourglass  gure on it s under-
belly. It s in it ial bite is usually associated w ith  local pain  followed by 
system ic react ions that  can  carry m ortalit y as h igh as 5% (usually in  chil-
dren or the elderly). Generalized sym ptom s usually include

• Nausea, vom it ing.
• Faintness, dizziness.
• Chest  pain .
• Hypotension.
• Tachycardia.
• Respiratory di  cult ies.
• Abdom inal pain  m im icking gallbladder disease or appendicit is.

There is m inim al t issue toxicit y, and the wound should be irrigated and 
cared for in  the usual m anner. Treatm ent for system ic sym ptom s is sup -
port ive, and an  ant ivenin  is available for severe cases. It  should only be 
used if the pat ient  is unstable.

Cold com presses have been used to ease the pain  at  the site, as well as 
over-the-counter pain  m edicat ions. Over-the-counter pain  m edicat ions 
(e.g., acetam inophen, naproxen, ibuprofen, Advil) can be used, as well 
as Benadryl 25 to 50 m g by m outh  every 6 hours for itching. In  general, 
ant ibiot ic prophylaxis and extensive m edical follow-up is not  needed.
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5 Burns and Frostbite

Evaluat ion  and m anagem ent of the acutely burned pat ient  is a com m on 
requirem ent of the plast ic surgeon on call. Rapid assessm ent , stabili-
zat ion , and t riage are essent ial for decreasing m orbidity and m ortalit y 
associated w ith  burn  injury. Com m only, the in it ial encounter w ill be 
as a consultant  subsequent  to the evaluat ion  perform ed by the em er-
gency room  personnel. It  is im perat ive, however, to rem em ber to in it i-
ate m easures to stop the burning process and pract ice universal safety 
precaut ions to confer increased safet y for both  the pat ient  and the care-
giver. Burn injury is often  associated w ith  t raum a; therefore, a com plete 
assessm ent of other injuries should be perform ed. If a child is burned and 
the m echanism  of injury does not   t  the burn  pat tern  or if the pat ient  
was burned under unlikely circum stances or condit ions, consider abuse.

Thermal Burns
Initial Assessment—Starting w ith the ABCs

Airway

• Establish  a patent  airway and begin  oxygenat ion.
 – Em ploy m anual techniques—chin lift , jaw  thrust .

 ▪ Utilize nasal t rum pets and oral airways.
 ▪ Consider creat ing a surgical airway w hen there is upper airway 
obst ruct ion (cricoidectomy, t racheostomy).

• Assess for inhalat ion  injury (Fig. 5.1).
 – Determ ine w hether the burns occurred w hile the pat ient  was in  

an  enclosed space.
 – Signs and sym ptom s of inhalat ion  injury.

 ▪ Soot deposits in  the oropharynx.
 ▪ Carbonaceous sputum .
 ▪ Singed nasal hair.
 ▪ Facial edem a, tongue edem a, hoarseness.

 – Measure carboxyhem oglobin  level.
 ▪ > 10% requires oxygen therapy and is h ighly suggest ive of an  
inhalat ion  injury that  requires in tubat ion.


