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Abstract

Necrotizing fasciitis (NF) is a life-threatening, rapidly spreading bacterial infection of the soft tissues, characterized by
necrosis of the fascial planes and surrounding structures. This case series describes the presentation, diagnostic
findings, treatments, and outcomes for 4 dogs for which a diagnosis of NF was strongly suspected. Definitive diagnosis
is difficult to achieve before surgical intervention is needed. Delays in recognition will lead to an advanced state of
clinical disease, resulting in poor outcomes. Despite aggressive medical management, including intravenous antibiotics,
the mortality rate for dogs with NF is 100% in the absence of surgical intervention.
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Necrotizing fasciitis (NF) is a rapidly progressive,
life-threatening bacterial infection of the
subcutaneous tissues, fascia, and occasionally
skeletal muscle. The most common causative
bacterium is B-hemolytic Streprococcus canis, a
group G Streptococcus species. Other reported
causes include Staphylococcus pseudintermedius,
Staphylococcus aureus, Pasteurella mulrocida,
Pseudomonas aeruginosa, Escherichia coli, and
Serratia marcescens."* Predisposing factors,
although not always evident, are minor trauma,
blunt force trauma, and immunocompromised
states.'”

In dogs, the most common signs of NF are
rapidly progressive swelling, lameness, and
hemorrhagic skin pigmentation (often
progressing from red to purple to black). Most
common is cutaneous involvement of the limbs
and neck; however, the trunk can also be
involved (FIGURE 1).**8 During the early stages
of NE dogs often exhibit extreme pain that is
disproportionate to the outward appearance of
their lesion and then rapidly progress to having
septic shock.® Multiple organ dysfunction
syndrome, disseminated intravascular coagulation
(DIC), and shock leads to death in 70% to 80%
of dogs with NE” Prompt and aggressive surgical
intervention, including debridement,

Take-Home Points

= Clinical suspicion for necrotizing

planes noted during

= The preferred antibiotics for NF

fasciitis (NF) should be raised by
mounting pain, swelling/edema,
and cutaneous bruising in
combination with signs of septic
shock.

= Although not pathognomonic for

NF, soft wisps within the

subcutaneous space seen on
radiographs or subcutaneous
edema with thickened fascial

ultrasonography in a systemically
ill patient should make NF a
differential diagnosis.

Clinicians with a high degree of
suspicion for NF should
recommend immediate surgical
intervention after the dog is
hemodynamically stable.

are B-lactam and B-lactamase
inhibitors, including high-dose
penicillins, carbapenems, and
clindamycin. Fluoroguinolones are
not recommended.

The mortality rate for NF with
medical management alone is
100%; surgical intervention is
required for improved outcomes.
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necrosectomy, and fasciotomy, is paramount to patient
survival."*>!%!"" Prompt diagnosis of NF and timely
surgical intervention are often impeded by lack of
pathognomonic physical examination findings and the
time needed to receive biopsy and culture results.

This case series describes the presentation and
diagnostic and laboratory findings of NF while
emphasizing the need for urgent and aggressive surgical

and medical interventions.

HISTORY AND PRESENTATION

All 4 dogs were referred from primary care or specialty

FEATURE

Signalment

Presenting complaint

History of trauma

Comorbidities

Location

Description of lesions

Culture results

NSAID history

Antibiotic history

PATIENT 1

3.5-year-old MN
mastiff

Recumbent, swollen
right forelimb

No
No

Right thoracic limb,
axilla, trunk

Marked pitting edema

Streptococcus canis,
Staphylococcus
pseudintermedius

Carprofen

= None before arrival
at UFCVM

= UFCVM: ampicillin/
sulbactam,
ceftazidime

hospitals and had received treatment before arrival at
the University of Florida College of Veterinary

Medicine (UFCVM). Previous treatment for 3 of the
dogs was nonsteroidal anti-inflammatory drugs for 1 to
5 days before presentation, while the other dog had

received oral and injectable antibiotics before referral.

Patient signalments, presenting complaints, and

affected areas are listed in TABLE 1. Of the 4 dogs,

3 had at least 1 swollen limb, of which 2 had multiple
affected limbs. Two dogs had ventral truncal edema.

At the time of referral to the UFCVM, 3 dogs were

PATIENT 2

8-month-old FS
mixed-breed dog

Surgical site swelling,
discoloration of
swelling, lethargy,
inappetence

Ovariohysterectomy
and hernia repair

No

Ventral abdomen

1.5-cm surgical incision
is clean. Marked
bruising on ventral
abdomen (worse on
the left side)

Escherichia coli

Meloxicam,
robenacoxib

= None before arrival
at UFCVM

® UFCVM: ampicillin/
sulbactam,
ceftazidime,
clindamycin

TABLE 1 Clinical Features of Necrotizing Fasciitis in 4 Dogs

PATIENT 3
4.5-month-old M husky

Severe pain, pelvic
limb lameness that
rapidly progressed to
include the forelimbs,
non-weight-bearing
right forelimb lameness

No

No

Right lateral thorax,
thoracic inlet, ventral
neck

20x30x2-cm regionally
extensive focus of tan
to black soft tissue
with cavitations

None

Carprofen

= None

notably dehydrated, were painful, and had altered

PATIENT 4

3.5-year-old F
mixed-breed dog

Lethargy,
hematochezia,
hematemesis, bruising
on ventrum

No
No

Ventral thorax,
shoulders, forelimb

Edematous ventrum,
bruising of ventrum
extending to include
shoulders and
forelimbs with some
focal areas of firm
discoloration

None

None

= Primary veterinarian:
metronidazole

= Referral specialty
hospital:
metronidazole,
ampicillin/
sulbactam,
enrofloxacin

= UFCVM: ampicillin/
sulbactam,
enrofloxacin
(discontinued after
1dose), ceftazidime

F = female; FS = female spayed; M = male; MN = male neutered; NSAID = nonsteroidal anti-inflammatory drug, UFCVM = University of Florida College of

Veterinary Medicine
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Figure 2: courtesy of Dr. Ashton Hudson

mentation (1 dull, 2 obtunded). The remaining dog
had been hospitalized with supportive care at a
specialty hospital for 3 days before presentation. At the
time of the referral, that dog was euhydrated and
exhibited moderate mental depression and generalized
weakness. The body temperatures of all 4 dogs ranged
from normal to elevated (38.6 °C to 40.3 °C [101.5 °F
to 104.6 °F)).

All 4 dogs were tachycardic and had gross limb and/or
ventral body wall edema, consistent with the owners’
complaints of “swelling.” All 4 had gross bruising of the
affected area; the lesions on patient 3 were not
identified until the husky’s thick hair coat was shaved
during postmortem examination.

DIAGNOSTIC TEST RESULTS

Blood Work

Serum biochemical and hematologic samples were
available for all patients. Three dogs had inflammatory

FIGURE 1. Dogs with cutaneous lesions noted primarily on
the trunk.
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leukograms, and all 4 exhibited a left shift. Moderate to
severe thrombocytopenia was present in 3 of the dogs
at the time of presentation. Plasma fibrinogen
concentration was reported for 3 dogs, of which 2 had
hyperfibrinogenemia consistent with inflammation.
The most common biochemical findings, found for

3 dogs, were elevated serum alkaline phosphatase,
hyperbilirubinemia, and hyponatremia. Blood lactate
concentration was moderately elevated in 2 of the dogs,
and clotting times were marginally increased in 3.

All 4 dogs were normoglycemic and normotensive at
the time of presentation; 1 had received parenteral
dextrose supplementation before referral.

Imaging and Cytology

In addition to clinical findings, imaging is a valuable
tool for diagnosis of NF. Patient 1 arrived with
radiographs taken by the primary veterinarian, which
demonstrated linear soft tissue wisps within the
subcutaneous space of the right antebrachium
(FIGURE 2). Computed tomography later performed at
the UFCVM confirmed marked thickening of the
subcutaneous tissue and fascial planes by fluid-
attenuating material. Blood cultures for patient 1 were
positive for S canis and S pseudintermedius, further
supporting the clinical diagnosis of NE

Radiographs for patient 2 demonstrated soft tissue
swelling along the left lateral thoracic and abdominal
body wall, with subcutaneous gas. Although the
swelling was abnormal, the gas was initially attributed
to recent abdominal surgery. Ultrasonography revealed
thickened subcutaneous tissues with moderate

FIGURE 2. Extremity radiographs from patient 1, illustrating
linear soft tissue wisps (arrow) within the subcutaneous
space of the right antebrachium and extending up the
chest.
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these dogs underwent surgical intervention because
their advanced stage of disease rapidly progressed

Previous studies have reported
a mortality rate of 100% for
dogs receiving antibiotic
therapy in the absence of timely
surgical debridement."#

during attempts to medically stabilize them. DIC
developed in 1 dog, and acute kidney injury developed
in another. All 3 hospitalized dogs were euthanized
within 2 days; median survival time was 6 days (range 4
to 7 days) from the onset of clinical signs.

dissecting anechoic fluid consistent with the working
diagnosis of NF (FIGURE 3). E coli was cultured from
the site of the initial abdominal incision (now enlarged,
swollen, edematous, and severely bruised).

For patient 3, NF was confirmed at postmortem
examination, which revealed necrotizing inflammation
within the truncal musculature and fascia, within the
subcutaneous tissues along the thorax, and extending
up the neck (FIGURE 4).

Patient 4 underwent limited imaging; however,
cytology of the cutaneous lesion revealed degenerate
neutrophils with intracellular coccobacilli, emphasizing
clinical suspicion for NF when interpreted with history,
clinical signs, and disease progression.

TREATMENTS AND OUTCOMES

One patient was euthanized after initial diagnostic
testing, and the other 3 underwent aggressive medical
management. All 3 hospitalized dogs initially received
IV antibiotics (ampicillin/sulbactam and ceftazidime).
One of these dogs also received clindamycin, while
another received a single dose of enrofloxacin. None of

FIGURE 3. Ultrasonography image from patient 2,
illustrating the extensive subcutaneous edema, supporting
the clinical suspicion of necrotizing fasciitis.
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DISCUSSION

For all 4 dogs in this case series, clinical suspicion of
NF was high and early surgical intervention was not
performed. Despite aggressive supportive care and
broad-spectrum antimicrobial therapy, NF progressed
rapidly, resulting in a poor outcome for all 4 dogs.
Previous studies have reported a mortality rate of 100%
for dogs receiving antibiotic therapy in the absence of

timely surgical debridement.!*¢

Of the 4 dogs in this case series, 3 had no history of
trauma and the fourth had recently undergone surgery.
Although surgery provides a break in the skin barrier
for the introduction of bacteria, the pathophysiology of
NF in the absence of trauma in canids is not reported.
We can postulate from the human literature that an
unknown factor induces a repair response, resulting in
the recruitment of leukocytes, along with activation
and multiplication of progenitor cells to the affected
site. The activated myogenic progenitor cells and
macrophages increase vimentin expression and serve as
a ligand for binding transient bacteria trafficked to the
site. The bacteria proliferate and release exotoxins. The
capillaries become occluded by toxin-induced platelet—
leukocyte aggregates and damage the vascular
endothelium. That blockade results in fluid leakage,

FIGURE 4. Clinical images of patient 3 with rapid, extensive
bruising secondary to necrotizing fasciitis.



tissue swelling, erythema, and ischemia of deep soft
tissues. As arteries become occluded, the deep tissue
necrosis spreads to the upper tissue layers, exhibited as
the cutaneous changes described.'>"

The preferred antibiotics are -lactam and (-lactamase
inhibitors; most frequently used are penicillins,
carbapenems, and clindamycin.'* Fluoroquinolones are
not recommended due to their limited activity against
Streptococcus species and the potential for increasing
pathogenicity." Supportive care is aimed at treating the
patient’s systemic status with IV fluid therapy and pain
control while closely monitoring vital parameters.
Patients that lapse into a hypotensive crisis despite
adequate fluid resuscitation may require vasopressors.

The most recent and extensive veterinary study suggests
a survivability rate of 80% to 90% for dogs that receive
a combination of surgery, antibiotic therapy, and
supportive care.! The stark contrast in mortality rate
with and without surgical intervention is compelling
evidence for immediate surgical intervention. Various
surgical procedures, including debridement, drain
placement, and negative pressure wound therapy, have
been described with successful outcomes.!*>1%11:16 Tp
humans, mortality increased by 9.4-fold when surgery
was delayed for more than 24 hours."” Delay between
presentation and surgical intervention is extended by
awaiting biopsy results, cytology results, or cultures
before performing surgery. Postoperative hyperbaric
oxygen treatment might be of benefit.!t

Clinicians should recommend immediate surgery based
on a high clinical index of suspicion after the patient is
hemodynamically stabilized. Clinical suspicion should
be raised by pain disproportionate to physical
examination findings, swelling/edema, and rapidly
advancing diffuse skin bruising with accompanying
signs of systemic illness (most commonly fever and
tachycardia). To track progression throughout
hospitalization, the bruising may be outlined with a
permanent marker at the time of admission. Another
preoperative examination feature is a positive “finger
test.” This test is suggestive of NF when a gloved finger
is inserted into the affected site and a lack of bleeding
and resistance to blunt dissection is observed, often

accompanied by a “murky dishwater fluid.”"®

Although the current veterinary literature suggests that
most NF lesions are on the extremities or neck, in this
case series, all 4 dogs had lesions on their trunk."®
Three dogs had moderate to severe thrombocytopenia
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at presentation, most likely resulting from an ongoing
consumptive coagulopathy, which further justifies
assessing hemostasis during the initial diagnostic and
treatment stages of NF, especially because major surgery
is anticipated.

The radiographic feature of soft linear wisps in the
subcutaneous space should raise concern for NF.
Documented in a previous case report, this diagnostic
finding is particularly valuable for primary care
clinicians who do not have access to other imaging
modalities.” Although the linear wisps are not
pathognomonic for NF this finding in the absence of
trauma in a patient with evidence of systemic illness
should place NF as a differential diagnosis.

The UFCVM operates as a tertiary referral facility, and
all 4 dogs in this case series were evaluated and treated
at other facilities before arrival. The average duration of
clinical signs before presentation was 4.5 days (range 2
to 6 days), which usually leads to a catastrophic ending.

Limitations of this case series included it being
retrospective and having a limited number of cases.
Future prospective studies with standardized diagnostic,
therapeutic, and surgical protocols should aid in
developing a scoring system to rapidly identify NF and
improve the time between presentation and surgical
intervention.

Although we cannot predict favorable outcomes for all
dogs with early surgical intervention, we can surmise
that delayed surgical intervention significantly
contributed to the high mortality rate reported in this
case series. Because surgical treatment can be cost-
prohibitive for many clients, euthanasia is a suitable
option for patients with this highly morbid condition.

SUMMARY

NF is a ravaging disease that rapidly destroys local
tissues, earning its moniker “flesh-eating disease.” It
commonly causes extreme pain disproportionate to the
external appearance of associated lesions, swelling or
edema, and reddish to black pigmentation of the
affected area. These findings, combined with signs of
systemic shock, should raise significant clinical
suspicion for NF requiring urgent surgical exploration.
Referral to surgery before the onset of septic shock will
likely improve the prognosis, but failure to do so carries
a grave prognosis warranting humane euthanasia. TVP

todaysveterinarypractice.com = MAY/JUNE 2023 = 89



al

FEATURES = PEER REVIEWED

References

1.

Quilling LL, Outerbridge CA, White SD, Affolter VK. Retrospective case
series: necrotising fasciitis in 23 dogs. Vet Dermatol. 2022;33(6):534-
544. doi:10.1111/vde. 13113

Mastrocco A, Prittie J. Early and aggressive surgical debridement and
negative pressure wound therapy to treat necrotizing fasciitis in three
dogs. Vet Surg. 2021;50(8):1662-1669. doi:10.1111/vsu.13576

Mayer MN, Rubin JE. Necrotizing fasciitis caused by methicillin-
resistant Staphylococcus pseudintermedius at a previously irradiated
site in a dog. Can Vet J. 2012;53(11):1207-1210.

Weese JS, Poma R, James F, Buenviaje G, Foster R, Slavic D.
Staphylococcus pseudintermedius necrotizing fasciitis in a dog. Can
Vet J. 2009;50(6):655-656.

Kulendra E, Corr S. Necrotising fasciitis with sub-periosteal
Streptococcus canis infection in two puppies. Vet Comp Orthop
Traumatol. 2008;21(5):474-477. doi:10.3415/vcot-07-05-0043

Naidoo SL, Campbell DL, Miller LM, Nicastro A. Necrotizing fasciitis: a
review. JAAHA. 2005;41(2):104-109. doi:10.5326/0410104

Miller CW, Prescott JF, Mathews KA, et al. Streptococcal toxic shock
syndrome in dogs. JAVMA. 1996;209(8):1421-1426.

Prescott JF, Miller CW, Mathews KA, Yager JA, DeWinter L. Update on
canine streptococcal toxic shock syndrome and necrotizing fasciitis.
Can Vet J.1997;38(4):241-242.

Sharma B, Srivastava M, Srivastava A, Singh R. Canine
streptococcal toxic shock syndrome associated with necrotizing
fasciitis: an overview. Vet World. 2012;5(5):311-319. doi:10.5455/
vetworld.2012.311-219

. Maguire P, Azagrar JM, Carb A, Lesser A. The successful use of

negative-pressure wound therapy in two cases of canine necrotizing
fasciitis. JAAHA. 2015;51(1):43-48. doi:10.5326/JAAHA-MS-6033

SHOPNA'.+

Your one-stop shop for all things NAVC.
Increase your clinical knowledge with
these popular titles.

Y-

FOA WETEESIARY ST

SHALL ANIMAL ABOOMINAL
ULTRASONDGRAPHY

shop.navc.com

Brittney Fraser

Dr. Fraser receiver her DVM degree in 2017
from the University of Florida College of
Veterinary Medicine, where she returned
as faculty in 2018 as an emergency and
critical care clinical lecturer. Her primary
responsibilities include teaching third- and
fourth-year veterinary students on clinical
rotations to be efficient, resourceful,
knowledgeable ER clinicians. Dr. Fraser’s
clinical area of interest and previous
publication pertains to toxins. When not
working, she enjoys traveling, spending time
with her family, scuba diving, and crafting.

Michael Schaer

Dr. Schaer received his DVM degree from

the University of lllinois in 1970 and became
a diplomate of ACVIM in 1975 after his
internship and residency at the Animal
Medical Center in New York City. He joined
the faculty at the University of Florida College
of Veterinary Medicine in 1978, where he
remains. He has published numerous papers
and book chapters, authored 5 textbooks,
and lectured nationally and internationally.
Dr. Schaer went on to become a diplomate
of ACVECC in 1989. He is currently professor
emeritus and adjunct professor in emergency
and critical care medicine, while still teaching
in the classroom and the critical care unit.

Bowlt KL, Pivetta M, Kussy F, et al. Imaging diagnosis and minimally-
invasive management of necrotizing fasciitis in a dog. Vet Comp
Orthop Traumatol. 2013;26(4):323-327. doi:10.3415/VCOT-12-08-0100

. Csiszer AB, Towle HA, Daly CM. Successful treatment of necrotizing

fasciitis in the hind limb of a Great Dane. JAAHA. 2010;46(6):433-438.
doi:10.5326/0460433

. Wong CH, Chang HC, Pasupathy S, Khin LW, Tan JL, Low CO.

Necrotizing fasciitis: clinical presentation, microbiology, and
determinants of mortality. J Bone Joint Surg Am. 2003;85(8):1454-
1460.

. Mejia-Chew C, Kirmani N, Liang SY. Treatment of infectious diseases.

In: Crees Z, Fritz C, Huedebert A, Noe J, Rengarajan A, Wang X, eds.
The Washington Manual of Medical Therapeutics. 36th ed. Wolters
Kluwer; 2020:447-518.

. Ingrey KT, Ren J, Prescott JF. A fluoroquinolone induces a novel

mitogen-encoding bacteriophage in Streptococcus canis. Infect
Immun. 2003;71(6):3028-3033. doi:10.1128/1A1.71.6.3028-3033.2003

. Stevens DL, Bryant AE. Necrotizing soft-tissue infections. N Engl J

Med. 2017;377(23):2253-2265. doi:10.1056/NEJIMra1600673

. Mor-Vaknin N, Punturieri A, Sitwala K, Markovitz DM. Vimentin is

secreted by activated macrophages. Nat Cell Biol. 2003;5(1):59-63.
doi:10.1038/nch898

. Andreasen TJ, Green SD, Childers BJ. Massive infectious soft-tissue

injury: diagnosis and management of necrotizing fasciitis and
purpura fulminans. Plast Reconstr Surg. 2001;107(4):1025-1034.
doi:10.1097/00006534-200104010-00019



