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Abstract: Necrotizing fasciitis (NF) is a severe bacterial infection that attacks subcutaneous

fat tissues, superficial fascia, deep fascia, and muscle. NF is a rare condition

with a mortality that requires nurse practitioners to be adept at identifying signs

and symptoms to prompt a quick diagnosis and treatment.

By Deedra H. Harrington, DNP, MSN, ACNP-BC; Christy M. Lenahan, DNP, MSN, FNP-BC
and Rachelle M. Sanders, BSN, FNPs

ecrotizing fasciitis (NF) is a severe bacterial infec-

tion that attacks subcutaneous fat tissues, super-

ficial fascia, deep fascia, and muscle.! According to
the CDC, “necrotizing” is defined as “causing the death of
tissues.”? Causative bacteria multiply releasing toxins and
enzymes, which creates thrombosis in blood vessels that
quickly progress to massive destruction of soft tissues and
fascia.>* NF spreads rapidly; in a matter of hours to days,
the infection can progress from a seemingly benign skin
lesion (often mistaken for a spider or insect bite) to a high-
ly lethal disease.’

NF is a rare condition with a mortality between 24%
and 34% and as high as 40% to 70% in patients with dia-
betes.®? In 1996, the CDC estimated that of the 500 to 1,500
cases of NF reported, 20% were fatal.! The incidence of NF
due to Group A Streptococcus (GAS) is rising, but research-
ers have not been able to pinpoint a root cause for escalat-
ing rates.” In 2010, Olsen and Musser estimated as many
as 1,500 to 3,000 cases occurred annually.” Nationally, in
2010, the CDC reported 12,500 cases and an estimated
1,250 deaths attributed to GAS-related NE.'° In total, NF
is fatal in approximately 38% to 50% of adults and 25% of
children.'"'

B Cost of disease

Onset of acute illnesses such as NF can have negative effects
on family finances and have an even larger impact on unin-
sured patients.”” NF is primarily an acute illness, although

it can lead to chronic, devitalizing consequences and a need
for continued healthcare. Postinfection deformity can have
considerable economic effects on the patient.'*'° The loss
of a limb could prevent return to a specific profession, or
work in general, and place a substantial financial burden on
the patient.'*?

M Risk factors

Most patients who are diagnosed with NF have comorbidi-
ties that may lower their body’s ability to fight infection.?
Risk factors for NF include, but are not limited to, diabetes
mellitus, peripheral vascular disease, varicella infection,
alcohol use, impaired kidney function, malnutrition, and
the use of nonsteroidal anti-inflammatory drugs due to their
possible impairment of lymphocytic function."” Precipitat-
ing events include traumatic injury, surgery, soft-tissue
infections, minor invasive procedures (joint aspirations,
acupuncture), burns, childbirth, or a penetrating injury
(insect and animal bites).!” Although there are known risk
factors and precipitating events, this fatal disease can also
be idiopathic.®'®

B Categories/pathology

NF can be caused by different types of bacteria and di-
vided into two clinical types based on bacterial origin. Any
site of the body can become infected with NF, but it is
most commonly seen in the lower extremities, abdomen,
perianal area, groin, and postoperative surgical sites."’
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Bacteria penetrate into the subcutaneous tissue, track into
the superficial fascia, and migrate into the soft tissue and
muscle planes.’”? As a result of their metabolism, anaero-
bic and aerobic organisms produce toxins.'**' These toxins
accumulate in soft tissues, due to reduced water solubility,
producing subcutaneous gas formation and crepitus.'**!
Once the tissues begin to die, circulation ceases in that
area; therefore, tissues are deprived of needed oxygen.
Facultative aerobic organisms grow as a result of decreased
polymorphonuclear (PMN) leukocyte function under

Type 2, Gram-positive, monomicrobial, NF is usually
caused by bacteria, such as a GAS and Staphylococcus aureus
in the absence of comorbities.>*»* GAS is considered the
most common cause of NF and is also the cause of strep
throat.>?” As GAS organisms proliferate in the area of entry,
there is rapid influx of acute inflammatory cells.” Loose orga-
nization of fibrous connective tissue and neurovascular struc-
tures within the superficial and deep fascial planes pose little
anatomic barrier to local dissemination.’ The combined action
of many potent protease and other degradative virulence

factors expressed by invading GAS

mimic other diseases.

Necrotizing fasciitis is difficult to diagnose

in its initial and advanced stages as it can

organisms and tissue-damaging enzymes
released by host PMN leukocytes results
in severe tissue damage.® As the infection
progresses, fascial sheaths are breached,
and nutrient-rich skeletal muscle fibers

are exposed.” The severe tenderness and

hypoxic wound conditions.?® Subsequent abundance of
organisms further lowers the oxidation/reduction poten-
tial, leading to an even greater proliferation of anaerobic
organisms and progression to disease.'**' Moreover, toxins
and enzymes released by the bacteria involved further
facilitate spread of the organism along superficial and deep
fascia, resulting in a deep-seeded infection with vascular
occlusion, superficial nerve damage, ischemia, and tissue
necrosis.'*?!

Type 1, polymicrobial, NF is caused by a mixture of
nongroup A streptococcal (non-GAS) anaerobes, aerobes,
and facultative anaerobes, such as staphylococci, entero-
cocci, and enterobacteriaceae.>'*** Type 1 NF occurs most
commonly after a surgical procedure or in patients with
coexisting comorbidities, such as diabetes mellitus,
peripheral vascular disease, or other causes of immunosup-
pression.'* Toxins and adhesion proteins produced by the
bacteria play an important role in the disease process.'

Fournier gangrene is an aggressive variant of type 1 NF
that affects the genital, perianal, and perineal regions with
potential for extension into the abdominal wall between
fascial planes.'***?* The cause of infection is identifiable in
95% of cases, mainly arising from anorectal, genitourinary,
and cutaneous sources.” Infection can spread rapidly to
gluteal muscles, the anterior abdominal wall, and, in males,
the scrotum and penis.'** Another variant of type 1 NF is
saltwater NE, which occurs when a minor skin wound be-
comes contaminated with saltwater-containing Vibrio spe-
cies.'"*? Vibrio, which is a bacteria living in warm waters,
can also result in contamination through ingestion of in-
fected seafood.* Vibrio infection has a high incidence of
septicemia development and is often fatal, carrying a mor-
tality of 30% to 40%.*
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pain a patient experiences initially might
later diminish due to subsequent nerve damage, leading to
localized anesthesia of the affected area.” Progression of NF
to include widespread muscle cell death is termed necrotizing
myositis and is associated with a poor prognosis.®

Although GAS has been noted to be the most common
cause of NF, a resistant form of staphylococcus, methicillin-
resistant Staphylococcus aureus (MRSA), is on the rise,
causing growing concern due to its antibiotic resistance.”
According to results of a Taiwan research study conducted
during 2004 to 2008, patients with MRSA infection had
more severe clinical outcomes than those affected by any
other microbe.* Moreover, of the 247 cases of NF reviewed,
42 microbial species were identified; staphylococcus was the
major prevalent pathogen with MRSA accounting for 19.8%
of all cases reviewed.”

There are many different types of bacteria and organisms
that can cause NF, but most function similarly by attacking
tissue and decreasing immune response through production
of toxins that block the body’s defense mechanisms.”? M
protein, an important virulence factor of GAS, produces
pyrogenic exotoxins that act as super-antigens, causing a
rapid proliferation of T cells.'**! Bacterial factors M-1 and
M-3 surface proteins also increase the adherence of strepto-
cocci to tissues and protect bacteria from phagocytosis by
neutrophils.? The T cells stimulate the host’s immune system
resulting in production of cytokines, such as TNF-a, IL-1,
and IL-6. This in turn causes over activation of the host’s
immune system, leading to chills, fever, hypotension, shock,
tissue destruction, and possible organ failure.'*!**!

B Differential diagnosis
NF is very difficult to diagnose in its initial and advanced

stages, as it mimics other diseases such as cellulitis,
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Case study

A 52-year-old Asian male presented to the clinic with an
initial complaint of pain and swelling in the left 4th digit
of his hand for approximately 2 weeks. The patient stated
he worked as a shrimper for a local company. Two weeks
ago, he received a minor cut when cleaning out his
shrimp nets. Over time, he began to experience pain that
progressively worsened and is now intolerable. Addi-
tional history revealed diabetes currently under control
with oral diabetes agents. The patient also mentioned his
glucose had been higher than normal over the past week,
which he attributed to stress.

Vital signs on admission to the hospital revealed a
temperature of 100.8° F (38.2° C), pulse of 112, and BP of
98/64. Physical exam revealed an enlarged, erythematous
left 4th digit extremely sensitive to even minor palpation. A
small amount of purulent drainage was noted on the dorsal
surface of the finger where the patient had cut himself.

Lab results revealed an elevated WBC count of 26,000
cells/mm? with 8% bands (left shift) and an elevated
plasma lactic acid of 3.4 mmol/L. His plasma blood glucose
was elevated at 256 mg/dL as was his C-reactive protein of
152 mg/L. All other labs were normal. Based on a LRINEC
score of 7, the NP suspected a high probability of NF.
Drainage was obtained from the site and sent to the lab for
culture and sensitivity. Plain radiography of the involved
area revealed a moderate amount of visible gas concen-
trated at the base of the phalanx and extending distally in
smaller strands.

The patient was immediately started on a regimen of
I.V. ciprofloxacin secondary to a strong clinical suspicion

for Vibrio vulnificus infection. The orthopedic hand
surgeon was consulted and the patient was taken directly
to surgery for debridement as soon as radiographs were
reviewed. Once initial debridement was complete, the
patient was admitted to the postoperative unit and
continued on an I.V. regimen of ciprofloxacin and pain
medication. Oral diabetes agents were discontinued and
the patient was placed on subcutaneous insulin to better
control his glucose levels while in the hospital. Multiple
attempts at debridement were performed over the course
of the next few days. Culture and sensitivity results
confirmed clinical suspicion for Vibrio vulnificus and
sensitivity to ciprofloxacin. A wound care specialist was
also consulted and hyperbaric oxygen therapy was
included in the plan of care.

Despite all efforts to save the finger, risk of a spread-
ing infection became too great and the patient, family,
wound care specialist, and surgeon agreed amputation
was the best course of action. Once the amputation was
performed, care was eventually transitioned from the
orthopedic hand surgeon to the patient’s primary care
provider and the wound care specialist. Once discharged
from the hospital, outpatient care consisted of continued
hyperbaric oxygen therapy sessions 5 days per week for
2 weeks and twice weekly office visits to his primary care
provider. The patient resumed his oral diabetes agents
for diabetes control at home and completed 14 days of an
oral ciprofloxacin regimen. The patient experienced no
postoperative complication and has resumed his normal
activities.

erysipelas, pyoderma gangrenosum, gas gangrene, com-
partment syndrome, deep vein thrombosis (DVT), and
osteomyelitis with soft-tissue involvement.'***3* Diagnos-
ing NF should be aggressively pursued because a delay
may allow the disease to progress to later, more critical
stages before appropriate antibiotics and surgical inter-
vention are initiated.>>’

H Clinical presentation
Symptoms of NF often start within hours after an injury or
spontaneously.? Nausea, fever, diarrhea, dizziness, general
malaise, and pain in the area of localized inflammation may
or may not be present in affected individuals.>* In a matter
of hours to days, NF can cause altered consciousness,
necrosis of tissues, dyspnea, hypotension, and fatal shock
syndrome.'** Although a diagnosis of NF may not be pre-
sumptively made initially based upon a person’s history,
physical exam findings, lab tests, and imaging studies, the
attending nurse practitioner (NP) should have a high index
of suspicion; this is the first and most important tool for
early diagnosis of NE*>%

During the first 24 to 48 hours, the patient may present
with fever, chills, localized pain, swelling, and erythema that

www.tnpj.com

mimic cellulitis, erysipelas, osteomyelitis, or DVT; the nec-
rotizing infection is deep within the skin and not visible.*>*
Those infected with NF may also initially complain of pain
or soreness, similar to that of a “pulled muscle.”

Continual progression of untreated or misdiagnosed
NF results in the formation of ulcers, blisters, and black
spots within 2 to 4 days." As time continues to lapse without
treatment, bullae form indicating skin ischemia, which may
become hemorrhagic.?®** Skin becomes discolored, gray,
and necrosed; subcutaneous tissue eventually breaks down
and transforms into a hard wooden texture.?? The formation
of bullae and apparent necrosed skin should rule out the
diagnosis of a severe case of cellulitis, and support the diag-
nosis of NE?% Pain sensation may progress from intense
tenderness to anesthesia as the nerves are destroyed.”** The
NP may also assess crepitus resulting from subcutaneous
gas formation.?®*? (See Case study.)

M Diagnosis

Notably, a variety of cutaneous findings can slow down and/
or complicate the process of achieving an accurate diagno-
sis of NF. Imaging studies such as magnetic resonance imag-
ing scans, computed tomography scans, and ultrasounds
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have all been used successfully to identify cases of NE.#*
These tests may assist in identifying areas of fluid collection,
inflammation, and gas within a person’s soft tissues in ad-
dition to helping delineate the extent of infection.*®* None-
theless, obtaining imaging studies should not delay definitive
treatment in those cases highly suggestive of NE.**%° The
diagnosis of NF is clinical: if there is strong clinical suspicion
of NF, exploratory surgery is required regardless of test re-
sults, and the NP should consult the surgeon immediately.*?
Some surgeons may attempt the “finger test” prior to resort-
ing to surgery, which can be done surgically in the OR or as
a bedside procedure.*

After application of local anesthetic, a 2-cm incision is
made down to the deep fascia, and a gloved index finger is
used to probe at the level of the deep fascia. A positive finger
test is signified by lack of resistance of tissues to blunt dis-
section, lack of bleeding secondary to thrombosed vessels,
gray necrotic tissue, “dishwater” purulent drainage, and non-
contracting muscle; all suggest a diagnosis of NE*? Rapid
frozen section, tissue biopsies can be sent, but most practi-
tioners advocate immediate debridement.® Without prompt
action, the patient will develop hypotension, decreased level
of consciousness, and septicemia may develop.?**

Patients presenting with an unexplained pain out of
proportion and/or an anesthesia effect (insensitivity to

Laboratory Risk Indicator for Necrotizing
Fasciitis

Variable Value Score
C-reactive protein (mg/L) <150 0
>150 4
WBC count (per mm?) <15 0
15-25 1
>25 2
Hemoglobin (g/dL) >13.5 0
11-13.5 1
<11 2
Sodium (mmol/L) >135 0
<135 2
Creatinine (micromol/L) <141 0
>141 2
Glucose (mmol/L) <10 0
>10 1

LRINEC score > 6 should raise suspicion for NF, and a score > 8 is strongly
predictive of the disease. The maximum score is 13. To convert the glucose
value to mg/dL, multiply by 18.015. To convert the creatinine value to mg/dL,
multiply by 0.01131.

Source: Wong CH, Khin LW, Heng KS, Tan KC, Low CO. The LRINEC
(Laboratory Risk Indicator for Necrotizing Fasciitis) score: A tool for
distinguishing necrotizing fasciitis from other soft tissue infections. Crit Care
Med. 2004;32( 7):1535-1541. Used with permission.
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pain) to the affected area may be exhibiting one of the
first clinical findings of NF. In addition to history, physi-
cal assessment, and diagnostic imaging, the NP must
explore serum analysis by obtaining a complete blood cell
count, serum electrolytes, renal indexes, serum creatine
kinase (CK), serum C-reactive protein as well as blood
and tissue cultures. Clinical findings warranting immedi-
ate intervention, such as admission or transfer to a high-
er level of care initiated by the NP include, but are not
limited to hypotension, elevated creatinine, elevated CK,
elevated white blood cell (WBC) count with marked left
shift, and/or low serum bicarbonate, and/or elevated
lactic acid level. A simple and objective scoring system is
available to assist the NP with differentiating NF from
other less-severe, soft-tissue infections. The Laboratory
Risk Indicator for Necrotizing Fasciitis (LRINEC) pro-
vides an elementary scoring system to assist with identi-
fication for high suspicion of NF (see Laboratory Risk
Indicator for Necrotizing Fasciitis).”

B Medical management

Initial management of NF symptoms include L.V. fluids,
supplemental oxygen, cardiac monitoring, and assisted
ventilation if applicable.* Vasopressors, blood transfusions,
I.V.immunoglobin, and a hyperbaric oxygen chamber are
sometimes used in cases involving mixed bacterial infec-
tion.! Successful, definitive treatment of NF involves
removing all necrotic tissue, immediate initiation of I.V.
antibiotic coverage for a wide array of organisms, and
support of failing organs.**® Commonly recommended
antibiotics include penicillin, linezolid, vancomycin,
clindamycin, carbapenems, metronidazole, cephalosporins,
and aminoglycosides.”* A majority of clinicians choose
to treat with more than one antibiotic due to bacterial
resistance seen in many of the bacteria responsible for NF.
Additionally, many NF infections are caused by more than
one bacterial genus.”* To adequately treat resistant bac-
teria such as MRSA, antibiotic coverage can be adjusted
after culture results identify the causative organism(s) and
antibiotic sensitivity results become available.?>%

The most important determinant of mortality is tim-
ing and adequacy of initial debridement.® Wide and deep
incisions might be necessary to excise all infected tissue
until healthy tissue is visualized.”®*' Skin edges should be
healthy and free from cellulitis and bleeding. The amount
of debridement is often much larger than is appreciated
on physical exam, as the infection tracks along the fascia.®
Repeated surgical debridement is necessary within the
ensuing hours to days after initial surgical intervention
because progression of the disease might be sudden, severe,
and unrelenting.’**! Continual, vigilant assessment of the
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patient with NF performed by the NP could assist in ar-  Acquisition of knowledge to rapidly recognize and diag-

resting progression of the disease and potentially prevent  nosis possible NF based on presenting clinical signs and

amputation. symptoms is a necessity for NPs and may ultimately
Amputation is needed in approximately 26% of  decrease the severe consequences of NE. @

extremity NF cases, either to gain control of ascending

infection or to remove a functionless limb when large =~ REFERENCES

volumes of muscle have been debrided.? Septicemia could 1. NF fact sheet. The National Necrotizing Fasciitis Foundation Website. http://

. . . . . www.nnff.org/nnff_factsheet.htm. Published December 6, 2005.
potentially lead to other infection sites, which may also &

[

. . . . . ) i . Centers for Disease Control and Prevention. Necrotizing fasciitis: a
require surgical intervention, resulting in multiple ampu- rare disease, especially for the healthy. http://www.cdc.gov/Features/

tations for some patients.’® In some instances (despite NecrotizingFasciitis/. Published June 28, 2013.
repeated surgical debridement), a life-saving amputation

bl

Ngan V. Necrotizing fasciitis. DermNet NZ Website. http://www.dermnetnz.
org/bacterial/necrotising-fasciitis.html. Published 2003. Updated December

may be required if the necrosis is too widespread and there 29,2013.

is imminent risk of rwhelmin icemia.®® L Phan HH, Cocanour CS. Necrotizing soft tissue infections in the intensive
s ent risk ol overwhe g septicemia €gs, care unit. Crit Care Med. 2010;38(9 suppl):5460-5468.

L

hands, fingers, toes, and arms have all been sacrificed to

5. Olsen RJ, Musser JM. Molecular pathogenesis of necrotizing fasciitis. Annual

save the life of NF patients‘l Review of Pathology: Mechanisms of Disease. 2011;5:1-31.
Wounds are usually left open and treated with simple 6. Banks L. Necrotizing fasciitis. http://www.nycpm.edu/surgclub/necrotizing.

. . . pdf.
dressings and the use of vacuum-assisted closure devices. 7. Wong CH, Khin LW, Heng KS, Tan KC, Low CO. The LRINEC (Labora-
Skin grafting is Commonly required once the wound is tory Risk Indicator for Necrotizing Fasciitis) score: A tool for distinguish-
1 d lated. R . ith full-thick ing necrotizing fasciitis from other soft tissue infections. Crit Care Med.
clean and granulated. Reconstruction with full-thickness, 2004:32(7):1535-1541.

free, or rotational flaps is sometimes necessary. If less than s smith SR, Aljarabah M, Ferguson G, Babar Z. Necrotizing fasciitis following

saphenofemoral junction ligation with long saphenous vein stripping: a case
report. ] Med Case Rep. 2010;4:161.

ﬂaps can prov1de adequate coverage. Otherw1se, alterna- . Tubbs RJ, Savitt DL, Suner S. Chapter 12. Extremity conditions. In: Knoop KJ,

tive skin grafting measures should be considered, such as Stack LB, Storrow AB, Thurman R, eds. The Atlas of Emergency Medicine. 3rd
ed. New York: McGraw-Hill; 2010.

. o 10. Centers for Disease Control and Prevention. 2012 active bacterial core sur-
Management of NF usually requires a multldlsaphnary veillance (ABCs) report emerging infections program network group A strep-

approach involving surgeons, infectious-disease specialists, tococcus. http://www.cdc.gov/abes/reports-findings/survreports/gas10.html.

pathologists, critical care specialists, wound care specialists,

25% of the body surface area is involved, skin grafts and

Nl

artificial skin and acellular dermal matrix.

1

—_

. Wahi M. How common is flesh-eating bacteria known as necrotizing fasciitis?
2012. http://www.examiner.com/article/how-common-is-flesh-eating-bacteria-

as well as others to provide comprehensive care.”® Patients known-as-necrotizing-fasciitis.

12. King E, Chun R, Sulman C. Pediatric cervicofacial necrotizing fasciitis: a case

L . . . R report and review of a 10-year national pediatric database. Arch Otolaryngol
specialists. Psychological intervention is needed for those Head Neck Surg. 2012;138(4):372-375.

who might experience anxiety, depression, or additional 13. Conley D, Thompson JA. 2011 health shocks, insurance status, and networth:

. . 3842 Ty :. : Intra- and intergenerational effects. The National Bureau of Economic Re-
pSYChOIOglcal repercussions.”* It is important for NPs to search. http://www.nber.org/papers/w16857. Published December 5, 2011.

understand that this is not merely about pathology ora 14. Bernstein J. Necrotizing fasciitis. 2012. http://www.orthopaedicsone.com/
diagnosis beyond this point. The individual and family display/MSKMed/Necrotizing tasclitis.

who survive NF often require extensive follow up with these

w

devel hei . d . fth di 15.Mullins C, Yang K, Onukwugha E, et al. Rehospitalizations and direct
evelop their own meanings and perceptions of the condi- medical costs for ¢SSSI: Linezolid versus Vancomycin. American Journal of
tion and need the opportunity to accept and cope with the Managed Care. 2013. http://www.ajmc.com/publications/ajpb/2013/AJPB_
. " NovDec2013/Rehospitalizations-and-Direct-Medical-Costs-for-cSSSI-Line-
illness. zolid-Versus-Vancomycin/.

16. National Institutes of Health. Antimicrobial resistance and healthcare-
- acquired infections. National Institute of Allergy and Infectious Diseases, NIH:
u Movmg forward Impact on Global Health. 2009. 2.
NF is an emergent condition requiring immediate evalua- 17. Puvanendran R, Huey JC, Pasupathy S. Necrotizing fasciitis. Can Fam
tion, diagnosis, and surgical evaluation and/or intervention Physician. 2009;55(10):981-987. http://www.ncbi.nlm.nih.gov/pme/articles/
’ i PMC2762295/.
to prevent the continued loss of affected tissue and sur- 18. Sarani B, Strong M, Pascual J, Schwab CW. Necrotizing fasciitis: current

rounding organs. The pI‘Ogl’lOSiS for patients with NF de- concepts and review of the literature. J Am Coll Surg. 2009;208(2):279-288.

pends on a number of factors, including the patient’s age, 19. Thompsorl ML, Martin C. Management of necrotizing fasciitis infections.
Orthopedics. 2011;34(2):111-115.

~

causative organisms, any underlying comorbid medical

=]

.. . | K . 20. Schwartz RA. Dermatologic manisfestations of necrotizing fasciitis. 2013.
conditions, location, extent of the infection, and time from http://emedicine.medscape.com/article/1054438-overview#al.

diagnosis to initiation of treatment.”® Early diagnosis of NF 2

—

. Michaelsen TE, Andreasson IK, Langerud BK, Caugant DA. Similar supe-
rantigen gene profiles and superantigen activity in Norwegian isolates of in-

is critical for 1mpr0ved outcomes: It should be SuspeCted m vasive and non-invasive group A streptococci. Scand J Immunol. 2011;74(5):
individuals who present with unexplained pain out of pro- 423-429.

: : 43 : 22. Davoudian P, Flint NJ. Necrotizing fasciitis. Continuing Education in Anes-
POI"[.IOH anfi/or accomp anlled soft tlSSll.e .aneStheSla' A d_elay thesia, Critical Care & Pain. 2012. http://ceaccp.oxfordjournals.org/content/
in diagnosis can lead to higher morbidity and mortality. early/2012/06/27/bjaceaccp.mks033#.
www.tnpj.com The Nurse Practitioner * April 2015 53

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.



A practitioner’s guide to necrotizing fasciitis

2

w

2

~

2

2

Nl

3

—_

3

)

24.

25.

26.

o

30.

33.

34,

. Lipworth AD, Saavedra AP, Weinberg AN, Johnson R. Chapter 179. Necro-

tizing soft tissue infections: necrotizing fasciitis, gangrenous cellulitis, and
myonecrosis. In: Goldsmith LA, Katz SI, Gilchrest BA, Paller AS, Leffell DJ,
Wolff K, eds. Fitzpatrick’s Dermatology in General Medicine. 8th ed. New York:
McGraw-Hill; 2012.

Benjelloun el B, Souiki T, Yakla N, et al. Fournier’s gangrene: our experience
with 50 patients and analysis of factors affecting mortality. World ] Emerg
Surg. 2013;8(1):13.

Koukouras D, Kallidonis P, Panagopoulos C, et al. Fournier’s gangrene, a uro-
logic and surgical emergency: presentation of a multi-institutional experi-
ence with 45 cases. Urol Int. 2011;86(2):167-172.

Tsai YH, Wen-Wei Hsu R, Huang KC, Huang TJ. Comparison of necrotizing
fasciitis and sepsis caused by Vibrio vulnificus and Staphylococcus aureus.
] Bone Joint Surg Am. 2011;93(3):274-284.

.Hooker EA. Chapter 90. Complications of general surgical procedures. In:

Tintinalli JE, Stapczynski J, Ma O, Cline DM, Cydulka RK, Meckler GD, T. eds.
Tintinalli’s Emergency Medicine: A Comprehensive Study Guide. 7th ed. New
York: McGraw-Hill; 2011.

Mishra SP, Singh S, Gupta SK. Necrotizing soft tissue infections: surgeon’s
prospective. Int J Inflam. 2013;2013:609628.

. Pousette T. Necrotising fasciitis (flesh-eating bacteria). 2010. https://mi-

crobewiki.kenyon.edu/index.php/Necrotizing_Fasciitis_(flesh_eating_
bacteria_).

Changchien CH, Chen YY, Chen SW, Chen WL, Tsay JG, Chu C. Retrospective
study of necrotizing fasciitis and characterization of its associated Methicil-
lin-Resistant Staphylococcus Aureus in Taiwan. BMC Infect Dis. 2011;11:297.

. Cevasco NC, Tomecki KJ. Treatment of necrotizing fasciitis. In: Cleveland

Clinic. Current Clinical Medicine. 2nd ed. Philadelphia: Saunders; 2010.

. Hartree N. Necrotizing fasciitis. 2011. http://www.patient.co.uk/doctor/

necrotising-fasciitis.

Cain S. Necrotizing fasciitis: recognition and care. Practice Nursing. 2010;
21(6):297. CINAHL Plus with Full Text, Ipswich, MA.

Hayek S, Ibrahim A, Atiyeh B. The diagnosis and management of necrotizing
fasciitis. Wounds International. 2011;2(4). http://www.woundsinternational.com/
practice-development/the-diagnosis-and-management-ofnecrotising-fasciitis.

For more than 156 additional continuing education articles related
to advanced practice nursing topics, go to Nursingcenter.com\CE.

[«{3 ConNECTION

35. Stevens DL, Aldape MJ, Bryant AE. Chapter 10. Necrotizing fasciitis, gas gan-
grene, myositis, and myonecrosis. In: Cohen J, Powderly WG, Opal SM, T. eds.
Infectious Diseases. 2nd ed. Mosby; 2010.

3

=2}

. Machado NO. Necrotizing fasciitis: the importance of early diagnosis, prompt
surgical debridement and adjuvant therapy. North American Journal of Medi-
cal Sciences. 2011;3:107-118.

.Roje Z, Roje Z, Mati¢ D, Librenjak D, Dokuzovi¢ S, Varvodi¢ J. Necrotiz-
ing fasciitis: literature review of contemporary strategies for diagnosing and
management with three case reports: torso, abdominal wall, upper and lower
limbs. World ] Emerg Surg. 2011;6(1):46.

38. Weiss TC. Necrotizing fasciitis: information symptoms and treatment. 2013.
http://www.disabled-world.com/health/dermatology/skin/necrotizing-
fasciitis.php.

.Marti de Gracia M, Gutiérrez FG, Martinez M, Dueflas VP. Subcutane-
ous emphysema: diagnostic clue in the emergency room. Emerg Radiol.
2009;16(5):343-348.

40. Malghem J, Lecouvet FE, Omoumi P, Maldague BE, Vande Berg BC. Necrotiz-

ing fasciitis: contribution and limitations of diagnostic imaging. Joint Bone
Spine. 2013;80(2):146-154.

. Chen CL, Shapiro ML, Angood PB, Makary MA. Chapter 12. Patient safety.
In: Brunicardi F, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE, eds. Schwartz’s Principles of Surgery. 9th ed. New York: McGraw-
Hill; 2010.

42. Moorman S. Surviving life-threatening illness: keys to optimal nursing care.
J Christ Nurs. 2010;27(1):18-24.

3

~

3

o

4

—_

Deedra H. Harrington is an assistant professor and Christy M. Lenahan is an as-
sistant professor at University of Louisiana at Lafayette, Lafayette, La.

Rachelle M. Sanders is an RN at Ochsner Medical Center in Baton Rouge, La.

The authors and planners have disclosed that they have no financial relationships
related to this article.

DOI-10.1097/01.NPR.0000461947.30915.0¢

Earn CE credit online:
Go to http://www.nursingcenter.com/CE/NP and
receive a certificate within minutes.

INSTRUCTIONS
A practitioner’s guide to necrotizing fasciitis

TEST INSTRUCTIONS

e To take the test online, go to our secure website

at http://www.nursingcenter.com/ce/NP.

e On the print form, record your answers in the test
answer section of the CE enrollment form on page 55.
Each question has only one correct answer. You may
make copies of these forms.

e Complete the registration information and course
evaluation. Mail the completed form and registra-
tion fee of $21.95 to: Lippincott Williams & Wilkins,
CE Group, 74 Brick Blvd., Bldg. 4, Suite 206, Brick, NJ
08723. We will mail your certificate in 4 to 6 weeks.
For faster service, include a fax number and

we will fax your certificate within 2 business days of
receiving your enrollment form.

e You will receive your CE certificate of earned con-
tact hours and an answer key to review your results.
There is no minimum passing grade.

e Registration deadline is April 30, 2017.

DISCOUNTS and CUSTOMER SERVICE

e Send two or more tests in any nursing journal published by
Lippincott Williams & Wilkins together and deduct $0.95 from the

price of each test.

e We also offer CE accounts for hospitals and other healthcare facilities
on nursingcenter.com. Call 1-800-787-8985 for details.

PROVIDER ACCREDITATION

Lippincott Williams & Wilkins, publisher of The Nurse Practitioner
journal, will award 2.0 contact hours for this continuing nursing
education activity.

Lippincott Williams & Wilkins is accredited as a provider of continuing
nursing education by the American Nurses Credentialing Center's Commis-
sion on Accreditation.

This activity is also provider approved by the California Board of
Registered Nursing, Provider Number CEP 11749 for 2.0 contact hours.
Lippincott Williams & Wilkins is also an approved provider of continuing
nursing education by the District of Columbia and Florida #50-1223.

Your certificate is valid in all states.

54 The Nurse Practitioner = Vol. 40, No. 4

Wwww.tnpj.com

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.






