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The authors report seven cases of necrotizing skin and soft- tissue infections, with clinical presenting
as hemorrhagic bullae, gangrenous cellulitis or necrotizing fasciitis, in association with septicemia, between
January 2003 and January 2007 in Hat Yai Hospital. Six were male and the majority of the lesions, six cases,
occurred in the lower extremities. The average age of the patients was 50.0 + 11.019 years old. All patients
presented with watery diarrhea, severe abdominal pain, high fever and sepsis. The skin lesions were begun
with erythema, tender, and swelling with formation of hemorrhagic bullae, gangrene and necrosis within 24-
48 hours. Three of them were caused by Streptococcus spp., another three by Halophilic Vibrios, and only one
by Aeromonas hydrophila. Furthermore, the literatures related with clinical manifestations of necrotizing
skin and soft-tissue infections, etiologic pathogens, histological finding, management in setting of sepsis, co-
morbid conditions, complications and patients’ outcome were reviewed.
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Necrotizing skin and soft-tissue infections
have been recognized and reported for centuries,
characterized by localized painful erythema and edema,
rapidly progressing to cyanosis, blistering and necro-
sis with deep gangrene and sloughing of tissue. It is
accompanied with significant systemic toxicity and high
mortality®, They are varying in anatomical location,
tissue level of involvement, offending organisms,
together with factors of the host result in a variety of
presentations, clinical course and prognosis. This
confusion is related to the naming of necrotizing infec-
tions based upon clinical features such as hemorrhagic
bullae, gangrenous cellulitis or necrotizing fasciitis
instead of surgical or pathological diagnosis.

The relatively uncommon local necrotizing
infections that involve skin and soft tissues in condi-
tions of sepsis or septicemia, with various risk factors,
will be performed.
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Material and Method

Between January 2003 and January 2007 in
Department of Medicine, Hat Yai Hospital in Southern
Thailand, seven patients with skin and soft-tissue
infections with septicemia were diagnosed. Septicemia
is defined as the abrupt onset of symptoms and signs
of systemic inflammatory response syndrome and
presence of viable bacteria or their toxins in the blood.

The authors collected all data from the medi-
cal records including age, sex, site of origin of infec-
tion, present illness, pre-existing condition, complica-
tion, medical add on surgical management, offending
organisms, length of stay and patients’ outcome. Histo-
pathological study was performed in four patients.

Results

There were six males and one female, the
mean age was 50.0 + 11.019 years, range from 38 to 66
years. Common organ involved by these necrotizing
skin and soft- tissue infections were lower extremities
as demonstrated in Fig. 1 to 6, except one which was
seen in the oral cavity (Fig. 7). All patients presented

117



-

Fig. 1 Case No. 1: Streptococcal gangrene: skin necrosis

and eschar precede sloughing of tissues

18 5 2004

Fig. 2 Case No. 2: Severe pain,erythema and edema with
formation of bullae in Streptococcus pneumoniae
septicemia

/2 6 2004

Fig. 3 Case No. 3: Purpuraand hemorrhagic vesiculobullous
eruption involving several area of her thighs and legs
in patient with Aeromonas hydrophila septicemia
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Case No. 4: Vibrio vulnificus cellulitis and hemor-
rhagic plaques and bullae on left ankle and leg

Fig.4

Fig. 5 Case No. 5: Right leg with hemorrhagic bullae
Cultures of bullae were positive for Streptococus
pneumoniae

by
i

Fig. 6 Case No. 6: Large serosanguineous bullae at the
calf of right leg before fasciotomy in Vibrio para-
hemolyticus septicemia
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Fig. 7 Case No. 7: Purpuric patches and hemorrhagic bul-
lae at oral cavity and tongue in the patient with
Vibrio parahemolyticus septicemia
He died within 36 hrs after ingestion of raw seafood

with watery diarrhea, severe abdominal pain, high
fever, tenderness at the site of skin lesions and sepsis.
The skin lesions were begun with severe pain and
rapidly progressive erythema and swollen with forma-
tion of hemorrhagic bullae and gangrenous cellulitis
within 24-48 hours. Incisional skin biopsies and culture
were performed in four patients.

The histopathology of the specimens revealed
necrosis of the epidermis and sub-epidermal bulla
formation (Fig. 8) with extravagated of red blood cells
and massive infiltration of neutrophils in the dermis
and subcutis (Fig. 9). Thrombosis and suppuration of
blood vessel were noted. Commaon pre-existing medical
condition in these patients was alcoholic cirrhosis, in
four cases; the others were hepatic cirrhosis, hyper-
splenism, and Cushing syndrome. Three of them were
caused by Streptococcus spp., another three by Halo-
philic Vibrios, and only one by Aeromonas hydrophila.
In spite of aggressive management, three patients
developed multisystem organ failure leading to death.

Discussions

The diagnosis of necrotizing skin and soft-
tissue infections were first made by clinical findings
as: hemorrhagic bullae, gangrenous cellulitis, or
necrotizing fasciitis. The affected area develops
erythematous tender, warm, swollen, subsequently
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Fig. 8 Subepidermal bullae and dermal infiltration composed
of predominant neutrophils (hematoxylin-eosin,
x40)

Fig. 9 Bullous formation with extravasation of red blood
cell and massive infiltration of neutrophils in the
dermis and subcutis (hematoxylin-eosin, x100)
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Fig. 10 Thrombosis of blood vessels (hematoxylin-eosin
x400)
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bullae appear, initially filled with clear fluid, but rapidly
becoming hemorrhagic or violaceous, signifying der-
mal necrosis®*?Y. The infections are often associated
with severe systemic toxic reactions, and rapidly fatal.
Hemorrhagic bullae occur secondary to involvement
of small vessels supplying the skin or results from
infection with gas —forming strain of bacteria - eg. Es-
cherichia coli, Klebsiella spp, Aeromonas hydrophila,
or Bacteroides species, or aerobic and anaerobic strep-
tococci®®®, and Halophilic Vibrios bacteria®?, Gan-
grenous cellulitis is a localized bacterial infection
commonly involving the dermis and subcutaneous
layers, most likely resulting from a disturbance in the
skin surface. Necrotizing fasciitis is a soft tissue infec-
tion caused by toxin producing virulent bacteria, which
is characterized by widespread fascial necrosis with
relative sparing of the skin and underlying muscle®®,
The most common invading bacteria is group A Strep-
tococcus which has been classified as necrotizing
fasciitis type 11, whereas the other polymicrobial patho-
gens as necrotizing fasciitis type 1451622,

The common portal of entry of organisms
in the present was minor skin and soft-tissue
trauma®192:22 - Aeromonas hydrophila septicemia
may follow penetrating trauma in fresh or brackish-
water environment. The Vibrio septicemia seemingly
developed the diseases via abrasion or open skin
lesions exposed to sea water or shellfish. Case number
7 with very poor oral hygiene had a recent history of
ingesting raw seafood.

Skin biopsy for pathological examination and
culture is an alternative method of obtaining diagnosis
but is only 20% useful in selected cases®??. The histo-
logical finding of the skin lesions in the initial stage of
erythema and localized swelling revealed edema,
massive infiltration of neutrophils and extravasation
of red blood cells. The bullous lesions showed subepi-
dermal bullae and vasculitis. The gangrenous lesions
showed necrosis of the skin surface and non-leuko-
cytoclastic, transmural, necrotizing vasculitis with or
without thrombosis in the subcutis. Bacteria may be
present throughout the dermis, and within the bullous
fluid or around the dermal vessels®°112023),

Accurate clinical diagnosis and aspiration of
bleb, Gram stain and culture should be performed. The
treatments must include early surgical intervention,
systemic antibiotics and hemodynamic support.
Repeated explorations and debridement are necessary
to define the extent of disease and resect all necrotic
tissues. Choice of antibiotics is based on identification
and sensitivity of organism isolated®!®, Empiric
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antibiotics should cover aerobic and anaerobic
organisms. Ampicillin-sulbactam plus clindamycin or
metronidazole is a good first choice. For patients who
have been hospitalized previously, gram-negative
coverage should be improved by a third generation
cephalosporin, carbapenem, fluoroquinolone, or an
aminoglycoside®**7-1*22) If group A streptococcal in-
fection is suspected, the combination of clindamycin,
and penicillin were recommended. Intravenous immune
globulin, high-dose (2 gm/kg), along with an antibiotic
is a desirable therapeutic goal when hypotension is
present. Antimicrobial agents against Halophilic
Vibrios infections are tetracycline; fluoroquinolones
(e.g. ciprofloxacin); third-generation cephalosporins
(eg. ceftazicime); and aminoglycosides (e.g. genta-
micin)©1d),

Necrotizing skin and soft-tissue infections
occur in patients with at least one of the following
underlying diseases states: diabetes mellitus, cancer,
malnutrition, liver diseases, chronic corticosteroid use,
HIV infection, IV drug user and patients with peripheral
vascular diseases® and vascular insufficiency@®9,
These factors cause decreased immunologic defenses,
allowing for more rapid spread of the infection or con-
tribute to the setting of local tissue ischemia. Patients
with cirrhosis also have portal hypertension, allowing
bacteria to translocate from the gastrointestinal tract
to bypass the phagocytic reticulo-endothelial system
in the liver, and increased susceptibility to spontaneous
bacteremia, with depressed level of serum complement
and impaired iron metabolism( 171822,

There are many complications following these
diseases such as acute renal failure, adult respiratory
distress syndrome or other respiratory failure, delay
in diagnosis, delay in first debridement, inadequate
debridement, multiorgan system dysfunction, wound
infection or other infections, and opportunistic fungal
infestation®4%®). Failure to control the infection at the
time of the first operation will increase the mortality to
71%%, In the present study, the complications that
lead to death were delayed and inadequate debride-
ment and development of disseminated intravascular
coagulation.

Conclusion

It is very important to make an early bedside
diagnosis of all cutaneous manifestations of necrotiz-
ing skin and soft tissues infections in patients with
systemic toxicity or florid sepsis, and several co-mor-
bid condition such as liver cirrhosis, diabetes mellitus
or other immune compromised conditions. Aggressive
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resuscitation, adequate rapid debridement, obtaining
material for appropriate cultures and systemic broad
spectrum antibiotics must be given promptly, to reduce
the associated morbidity and mortality of the disease,
before life-threatening complications supervene.
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