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ABSTRACT

Necrotizing fasciitis is a severe, life-threatening soft tissue infection that results in rapid and progres-
sive destruction of the superficial fascia and subcutaneous tissue. Because of its varied clinical
presentation and bacteriological make-up, it has been labelled with many other names such as acute
streptococcal gangrene, gngrenous erysipelas, necrotizing erysipelas, hospital gangrene, and acute
dermal gangrene. Although described by Hippocrates and Galen, it has received increasing attention
in obstetrical and gynecological literature only within the last 20 years. This review includes two
recent cases successfully managed at Parkland Memorial Hospital, Dallas, Texas. The first patient
was a 50 year old, morbidly obese, diabetic woman who presented with a small, painful lesion on the
vulva. After failing triple antibiotic therapy with ampicillin, clindamycin, and gentamicin, the diag-
nosis of necrotizing fasciitis of the vulva was made, and she was taken to the operating room for
extensive excision. She was discharged home on hospital day 29. The second patient was a 65 year
old, obese, diabetic woman with risk factors for atherosclerosis who had a wound separation after an
abdominal hysterectomy. Two days later a loss of resistance to probing was noted in the subcutane-
ous tissue. Necrotizing fasciitis was suspected, and she was taken to the operating room for resec-
tion. The patient was discharged home on hospital day 27. The mortality rate after diagnosis of
necrotizing fasciitis has been reported to be 30% to 60%. We review the literature and outline the
guidelines used in a large Ob/Gyn teaching hospital to minimize the adverse outcome. Lectures on
soft-tissue infections are included on a regular basis. The high-risk factors of age over 50, diabetes,
and atherosclerosis are emphasized. The need for early diagnosis and surgical treatment within 48
hours is stressed, and any suspicious lesions or wound complications are reported to experienced
senior house officers and staff. We use two recent eases to highlight the diagnostic clues and
management strategies for this often fatal polymicrobial infection. (C) 1993 Wiley-Liss, Inc.
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CASE REPORTS

Case
50 year old white woman (G2,P2) originally
presented to the Parkland Memorial Hospital

Ob/Gyn Emergency Room complaining of a pain-
ful "boil on my vagina." She had a cm follicular
abscess on the left vulva at the intertriginous fold
that would rub against her thigh as she walked. She
denied fever, chills, or other systemic symptoms.

Her past medical history was significant for a total
abdominal hysterectomy with bilateral salpingo-
oophorectomy and appendectomy in 1963, a ven-
tral hernia repair in 1970, and a 20-year history of
adult onset diabetes mellitus controlled with gly-
buride 7.5 mg daily. Her serum glucose was 128
mg/dl. She had a 22 pack/year history of smoking
and denied the use of alcohol. Physical examination
revealed a morbidly obese (327 pounds) woman
who was generally healthy, other than her present-
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Fig. I. Photographs of the vulvar area from case I..: Large area of involvement developed in 24
hours and was extensively dbrided. I: Continued tissue necrosis and loss of resistance to probing
was noted at 36 hours and required repeat excision. 2: Granulation tissue and healing of wound bed
14 days after original surgery.

ing complaint. The abscess was needle aspirated,
and the patient was sent home on oral dicloxacillin
500 mg q6h.

The following day, she returned to the emer-

gency room complaining of increased pain and red-
ness in the left groin area and subjective fever. Exam
was significant for a temperature of 38C, blood
pressure 138/78, heart rate 88, respiratory rate 20.
The left vulva was slightly edematous and erythe-
matous. The left groin had an 8 10 cm erythe-
matous area that extended down the inner thigh and
was warm and tender to the touch. She had no

clubbing or cyanosis of her extremities, nor did she
have any pelvic masses or tenderness. She was alert
and oriented and had a normal neurological exam.

She was admitted to the hospital and placed on

intravenous ampicillin (2 mg IV q4h), gentamicin
(1 mg/kg IV qSh), and clindamycin (900 mg IV
qSh). Laboratory evaluation revealed an elevated
white blood cell count of 17,400/mm3 and a glu-
cose of 168 mg/dl. The next day the area of inflam-
mation had extended to 20 cm down the left inner
thigh, and foul-smelling purulent material exuded
from the aspirated lesion. The patient was taken to

the operating room where exploration of the groin
area revealed multiple loculated abscess cavities ex-

tending from the left groin superior to the inguinal
ligament and inferior to the femoral triangle and
containing foul-smelling yellow-greenish pus. This

material was sent for gram stain and aerobic and
anaerobic cultures. Blood was sent for Clostridium
toxin and aerobic and anaerobic cultures. The in-
volved area was dissected underneath the subcuta-
neous tissue to the inferior margin of the left vulva
(Fig. 1A). The necrotic tissue was excised to the
point of bleeding with no loss of resistance to prob-
ing, and the area was irrigated with 6 liters of saline
and packed.

Post-operatively, she was managed with subcu-
taneous insulin to maintain tight glucose control.
Deep vein thrombosis (DVT) prophylaxis with a

pneumatic compression hose on both legs and sub-
cutaneous heparin 5,000 units twice daily was initi-
ated in the operating room and continued post-
operatively. Wound debridement and cleaning with
one-quarter strength Dakin’s solution (163 ml so-

dium hypochlorite 5.25% plus 0.325g sodium bi-
carbonate in 3,637 ml water)were performed twice
daily, and sterile gauze was used for packing the
wound. After 36 hours, further necrosis of the
wound edges was apparent. She was again taken to

surgery, where blunt probing revealed loss of tis-
sue resistance superiorlaterally close to the margin
of the inguinal ligaments as well as medially past
the inferior margin of the vulva and inner thigh
(Fig. 1B). The skin, superficial fascia, and subcu-
taneous tissue of the areas were excised to the point
of bleeding and no loss of resistance to probing.
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Hemostasis was attained, and the wound was packed
with sterile gauze.

Ampicillin, clindamycin, and gentamicin were

continued, as were sliding scale insulin, DVT pro-
phylaxis, and twice daily wound ddbridement and
dressing changes. Aztreonam (2 g IV q6h) was sub-
stituted to reduce the risk of renal toxicity, which
was significant in this patient. When no further
signs of infection were present in the wound bed,
one-quarter strength Dakin’s solution was deleted,
and sterile saline was substituted for wound care.
The wound was cleaned with Biolex spray (a dilute
aloe vera solution) and gel to promote granulation.
Antibiotics were stopped after I0 additional days,
after she had been afebrile for 48 hours. By this
time, the wound was granulating well (Fig. C).

Aerobic cultures demonstrated both gram-nega-
tive (E. coli, Klebsiella pneumoniae) and gram-posi-
tive rods (Corynebacterium sp). Anaerobic cultures
showed gram-negative rods (Bacteroides sp). Blood
cultures and C]ostridium toxin assay were negative.
Pathological examination revealed necrotic skin
with abscess and underlying fat necrosis. The pa-
tient was discharged home on hospital day 25 on

twice daily dressing changes, and was followed with
weekly visits for 6 weeks. She was doing well at her
6-month follow-up.

Case 2
A 65 year old black woman (G7PsA2) was admitted
to Parkland Memorial Hospital for a hysterectomy
after fractional dilatation and curettage revealed
dysfunctional endometrium with cellular atypia. Be-
cause of her significant medical problems includ-
ing hypertension, coronary artery disease, non-in-
sulin dependent diabetes mellitus, degenerative joint
disease, and a history of a mild stroke, she was

evaluated by the medicine department consult staff
and cleared for surgery. She had a 30 pack/year
history ofsmoking and denied alcohol use. Physical
examination revealed an obese (235 pounds)
woman, blood pressure 150/90, heart rate 90, res-

piratory rate 20, temperature 37C. She underwent
a total abdominal hysterectomy, bilateral salpingo-
oophorectomy, and appendectomy without compli-
cation. Pathology revealed multiple leiomyomata
and no gross endometrial tumor.
On post-operative day (POD 1), she had a

maximum temperature of 38.5C. Her incision was

draining a small amount of serosanguineous fluid

but did not look infected. On POD 2 she had a

maximum temperature of 38.5C, which was at-

tributed to pulmonary atelectasis. She quickly defer-
vesced and remained afebrile. On POD 4, a slight
serosanguineous discharge was noted with wound
separation apparent on probing. Her staples were
removed to allow drainage, and the wound was

packed with saline-moistened sterile gauze covered
with dry sterile dressing and changed twice daily.

She remained afebrile until POD 6, when her
temperature spiked to 38.4C. At this time, her
bandages contained greenish purulence, and the
wound edges were necrotic and foul-smelling.
When the wound was probed, loss of resistance of
the subcutaneous tissue superficial to the rectal fas-
cia extended 6 cm bilaterally. Only minimal skin
erythema was present, but the wound margins were
anesthetic. Importantly, the patient maintained nor-

mal bowel function, and her fluid balance and elec-
trolytes were well controlled. Necrotizing fasciitis
was suspected, and the patient was placed on IV
ampicillin (2 g IV q4h), gentamicin (1 mg/kg IV
q8h), and clindamycin (900 mg IV qSh) and taken
to the operating room that same day. The areas of
necrosis were excised to the point at which no loss of
resistance was encountered and brisk capillary
bleeding was evident. Tissue was sent for aerobic
and anaerobic cultures. The wound was irrigated
with 3 liters of saline and packed with sterile gauze.

Post-operatively, she was maintained with care-
ful fluid management, and her triple antibiotics
were continued. The wound was debrided and
cleaned with one-quarter strength Dakin’s solutin
twice daily. The patient defervesced after 6 days,
and granulation tissue became apparent. Hydro-
therapy in a whirlpool bath was begun at this time.
The wound occasionally required sharp ddbride-
ment of necrotic debris, but otherwise it continued
to granulate well. The wound culture revealed Pro-
teus mirabilis. Pathology showed marked acute and
chronic inflammation, necrosis, ulceration, and or-

ganizing fat necrosis. The patient was discharged
27 days after her admission on twice daily dressing
changes and weekly follow-up in clinic for 6 weeks.
She was doing well 4 months post-operatively.

DISCUSSION
One of the earliest descriptions of hospital gan-
grene was written in 1871 by Joseph Jones, a Con-
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TABLE I. Risk factors for necrotizing fasciitis

Age over 50
Arteriosclerosis
Diabetes
Obesity
Smoking
Previous radiation
Operative trauma

aMajor risk factors.

federate Army surgeon: "a purple or blue spot is
first perceived that is sometimes raised, and con-
tains serum below. The skin in the affected spot
may melt away in 24 hours, whilst a deep blue and
purple, almost black, areola surrounding the dead
mass, spreads rapidly in an ever increasing circle.
This is witnessed most generally in the worst and
fatal cases. ’’4 The first large series was published by
Meleney in 1924. 6 He studied 20 cases in China
from which he cultured hemolytic streptococci and
hence called the disease hemolytic streptococcal gan-
grene. The term necrotizing fasciitis was coined in
1952 by Wilson. 6 The first vulvar cases were de-
scribed in 1972 by Roberts. 7

The exact incidence of necrotizing fasciitis is not
known, but fortunately it is uncommon. It has been
described in all ages and in almost every site of the
body. It is most commonly found in the lower
extremities, followed by the upper extremities, ab-
domen, perineum, groin, back, and buttocks. 28

The initiating event is usually a minor penetrating
injury and involves a surgical site less than half the
time. In Rea’s series of 44 patients with necrotizing
fasciitis, 80% of the cases originated outside the
hospital with minor injuries such as abrasions, cuts,
bruises, boils, and insect bites, and only 20% were

post-surgical infections. 2 In eight of the cases, no

specific initiating factor could be found.
Those at highest risk of necrotizing fasciitis are

those whose repair mechanisms are compromised
due to peripheral vascular damage. The most com-
mon risk factors are summarizd in Table 1. The
most frequent predisposing risk factors are ad-
vanced age followed closely by arteriosclerosis and
diabetes. Rea first noticed the association of these
factors with necrotizing fasciitis in 1970. 2 Of 44
cases studied, 45.5% were over age 50, 22.2% had
arteriosclerosis, and 18.2% had diabetes. 2 In Rob-
erts and Hester’s and Roberts’s collective cases of
22 patients with necrotizing fasciitis of the vulva,

68.1% were over age 50, and all but one, or 95.5%,
were diabetic. 7’9 He did not comment on patients
with arteriosclerosis. Other factors thought to pre-
dispose to necrotizing fasciitis are hypertension,
vascular disease, obesity, renal failure, immuno-
suppression, a history of radiation therapy, and
operative trauma. 10,

Necrotizing fasciitis is often misdiagnosed as
cellulitis or a simple abscess because of the mislead-
ing symptoms and signs of its victims. Early skin
changes include erythema, tenderness, and edema
extending beyond the area of erythema. These are

usually accompanied by fever, malaise, and other
systemic toxic signs. Early on, the skin may be
intact. 11 Late signs include a purple or bluish dis-
coloration, vesicles filled with red-black fluid, crep-
itance, cutaneous anesthesia, and necrosis. Once
these late signs appear, however, the area of under-
lying destruction is usually large, and severe sys-
temic toxicity develops.

The pathognomonic sign present in 100% of the
cases is subcutaneous and superficial fascial necro-
sis. 2 Classically, this extends along fascial planes
beyond the area of skin involvement. When blunt
dissection with a probe or even a finger is carried
out, the superficial tissue is sheared away without
resistance. Wilson admonished that when under-
mining of this nature is demonstrated, the patient
should receive immediate surgical therapy. 6

The bacterial etiology of necrotizing fasciitis is
polymicrobial (Table 2). In Meleney’s series of 20
in 1924, the predominant organism was the he-
molytic streptococcus, which was present in all
cases, s Staphylococci was found in only 10%. Wil-
son, in contrast, reported in 1952 that 88% of his
cases were infected with staphylococci. 6 Rea showed
that streptococci and staphylococci were present in
equal proportions, representing 43% each among
his cases. 2 The majority of his cases grew out more
than one organism, however. In a recent series by
Stephenson the organisms most currently found
were anaerobic Peptostreptococcus and Bacteroides. 12

These differences are most likely attributed to the
improved techniques for culturing anaerobic or-

ganisms in recent years. Other bacteria reported to
be involved include E. coli, K. pneumoniae, Enter-
obacter, Peptococcus, and Pseudomonas. 11 Vibrio sp.
can be seen in wounds exposed to sea water. 13

Clostridium sp. are found less commonly in necro-
tizing fasciitis, even in those cases with subcutane-
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TABLE 2. Polymicrobial etiology of necrotizing fasciitis

Aerobes Anaerobes

Gram-positive
Cocci
Group A, B, D streptococci
Other - and /-streptococci
Staphylococcus aureus
Staphylococcus epidermidis

Rods
Lactobacilli
Diphtheroids

Gram-negative
Cocci

Neisseria gonorrhoeae
Rods

E. colP
Klebsiella pneumoniae
Enterobacter sp.
P. mirabilis
Pseudomonas aeruginosa

Peptostreptococcus sp.
Peptococcus sp.

Clostridium sp.
Propionibacterium sp.
Eubacterium sp.

Veillonella sp.

Bacteroides fragilis group
Other Bacteroides sp.
Fusobacterium sp.

aMost common isolates.

TABLE 3. Diagnostic clues for necrotizing fasciitis

Cellulitis that fails to respond to antibiotic therapy
Edema beyond the area of erythema
Development of ecchymosis or vesicles over an area of cellulitis
Presence of gas in the tissue as demonstrated by palpation

(crepitus)

ous emphysema. Subcutaneous emphysema is
thought to occur by aerobic and anaerobic bacteria
synergistically forming hydrogen and nitrogen gas.
Gas formation is mostly associated with E. coli, mi-
croaerophilic Streptococcus, and Bacteroides sp.

Diagnosis of necrotizing fasciitis can be difficult
and is often made after the disease is widespread. A
high clinical suspicion must be maintained to en-
able early and accurate diagnosis. Important diag-
nostic clues that lead to high suspicion for necrotiz-
ing fasciitis are listed in Table 3. Fisher emphasized
the importance of radiological studies to demon-
strate soft-tissue gas. 14 I-Ie showed that while crep-
itus was found in 29% of patients with necrotizing
fasciitis, soft-tissue gas was found by x-ray in 100%.
Fisher also gave six clinical criteria to satisfy the
diagnosis of necrotizing fasciitis: 1) extensive ne-

crosis of supeficial fascia with widespread under-
mining of surrounding tissue; 2) moderate to se-
vere systemic toxic reaction with altered mental
status; 3) absence of muscle involvement (vs. the
prominent myonecrosis seen in certain clostridial

infections and synergistic necrotizing cellulitis); 4)
failure to demonstrate clostridia in wound and blood
cultures; 5) absence of major vascular occlusion;
and 6) pathological examination of ddbrided tissue
showing intense leukocyte infiltration, focal necro-
sis of fascia and surrounding tissue, and thrombosis
ofthe microvasculature. 14 Although clostridial spe-
cies are typically not present in necrotizing fasciitis,
it is important to rule out the presence of this patho-
gen in the wound, as this may mean the deep fascia
and muscle are involved (clostridial myonecrosis).
At surgery, a frozen section can aid in this diagno-
sis. Classically, necrotizing fasciitis shows necrosis
of the superficial fascia and subcutaneous tissue
with an intense polymorphonuclear infiltration and
presence of multiple microorganisms on gram
stain. 11’13 A clostridial infection will be remark-
able for the absence of an inflammatory infiltrate
and the presence of many gram-positive rods. 13 If
the latter is the case, close inspection of the deep
fascia and underlying muscle is warranted. Stephen-
son et al. 2 reported the presence of Clostridium
tetani in one patient with necrotizing fasciitis of the
vulva but indicated that no myonecrosis was present,
as has been reported in cases with Clostridium per-
fringens.

Once suspicion is high for necrotizing fasciitis,
the patient should be taken to the operating room

for exploration and surgical d.bridement. Brewer
and Meleney are credited with the first two success-
ful surgical treatments of necrotizing fasciitis, then
called progressive gangrenous infection of the skin
and subcutaneous tissues, which occurred in and
around abdominal incisions for operative care of
acute perforative appendicitis. 15 In one case, an

incision was made circumferentially around the in-
fected area, down to the deep fascia, and the wound
was packed. The enclosed area sloughed, but there
was no progression of disease, so the wound ulti-
mately granulated closed. The other case was suc-

cessfully treated with excision of involved tissue to

viable margins.
If inspection shows the characteristic skin ecchy-

mosis, it is likely that the area of undermining is
great. It is important, however, to incise and dd-
bride the entire extent of disease, until there is no

further loss of resistance to blunt probing and until
the tissue bleeds easily when cut. As Wilson stated,
"to postpone surgery and use massive doses of anti-
biotics is ineffective and, in addition, the incision
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which must eventually be made must then be more

extensive in a sicker patient. ’’6 In such a patient, the
post-operative care should be in an intensive care
unit in isolation, much like that of a burn victim.
Insensible fluid losses will be great, and the pros-
pect of hypovolemia with hemoconcentration is
high. 13 Aggressive fluid and electrolyte manage-
ment is important, along with periodic blood trans-

fusions to correct anemia due to red cell destruc-
tion. Broad spectrum antibiotics (i.e., ampicillin,
gentamicin, clindamycin) should be used until the
identity and sensitivities of pathogens are known.
We have found twice daily dressing changes and
wound d4bridement to be sufficient for wound care.

The wound is cleaned in this manner with 3%
hydrogen peroxide or one-quarter strength Dakin’s
solution, and packed with sterile gauze. When the
old dressings no longer have a foul odor, saline can

be substituted for one-quarter strength Dakin’s solu-
tion for wound cleaning. We also use Biolex gel (an
aloe vera-containing gel) to promote wound healing.

Hyperbaric oxygen treatments have been cited
as reducing edema, halting progression of tissue
necrosis, and decreasing mortality, especially
among wounds infected with clostridia. 13,16 Split-
thickness skin grafting is an option for re-epithe-
lializing large areas after adequate granulation. For-
tunately, in our cases the extent of the disease was
not so severe as to require disfiguring surgery, and
the wounds were able to granulate in completely.

Mortality rates for necrotizing fasciitis are gen-
erally quoted as 30-60%, and antibiotics have not

significantly changed this. 2 Death is usually imme-
diately attributed to overwhelming sepsis, compli-
cations of diabetes (ketoacidosis), vascular insuffi-
ciency, and hemodynamic collapse. 3’8 Not only do
old age and diabetes seem to be the most important
predisposing factors for necrotizing fasciitis, but
they are also the two leading factors for a grave
prognosis. 3 Rea showed the mortality rate in pa-
tients over 50 years of age to be 67 %, while that in
diabetics to be 63 %.2 Roberts and Hester and Rob-
erts had a mortality rate from his cases of 47% and
38%, respectively. 7’9 Stephenson reported a 62%
mortality in patients over age 50 and a 55% mortal-
ity rate in diabetic patients. 12 Significantly, all of
the fatalities had one or both of these significant
high-risk factors. The most important factors for
survival are rapid diagnosis, and rapid and ade-
quate surgical treatment. Rea once again stresses

this fact by showing that the average time from
onset of disease to diagnosis and treatment of those
who lived was 4 days, while that of those who died
was 7 days. 2 Stephenson found that 48 hours was a

more significant time flame, after which the mor-

tality rate was 75%. 12 The mortality rate in
Wilson’s collection was only 8.7%; this low num-
ber may be attributed in part to the expertise of the
house officers in the teaching program at Parkland
Memorial Hospital, who had been trained to rec-

ognize the clinical manifestations of the disease. 6

SUMMARY
We have presented two cases of necrotizing fasciitis
recently managed at a large Ob/Gyn residency train-
ing program. We have reviewed the patients’ histo-
ries, risk factors, signs and symptoms, bacteriol-
ogy, pathology, therapy, and mortality factors
associated with this life-threatening disease process.
Our patients were both in a high mortality risk
category for necrotizing fasciitis in that both were
over 50 years old, had diabetes, and were obese.
One patient had documented arteriosclerosis, and
the other had risk factors for it (obesity, smoking,
and diabetes). Despite these high risk factors, both
of these patients did well. We agree with Wilson
that high suspicion and prompt action on the part of
the house officers involved in the care of these
women were the keys to their successful outcome. 6

Some of the general guidelines for the management
of necrotizing fasciitis at Parkland Memorial Hos-
pital are listed in Table 4. In the first case, the main
clinical clue was the failure of the presumed celluli-
tis to respond to antibiotics. In the second, it was
the loss of tissue resistance to blunt probing. Both
were taken to surgery within 3 days of the present-
ing problem.

The first case showed the typical polymicrobial
nature of necrotizing fasciitis, whereas in the sec-
ond only one organism (P. mirabilis) was cultured.
This may be due to the perioperative broad spec-
trum antibiotic prophylaxis given to this patient at
the time of her hysterectomy.

Necrotizing fasciitis can occur in any surgical or

nonsurgical insult. In the recent Ob/Gyn literature
alone, there are cases reported from episiotomy,
mini-laparotomy, diagnostic laparoscopy, and su-

prapubic catheter placement. 16-19 There are also
reports of patients without an obvious original ni-
dus of infection, or patients on standard treatment
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TABLE 4. Guidelines for managing necrotizing
fasciitis at PMH

I. Patients with suspicious lesions in the vulvar, groin, or thigh
region with high-risk factors for necrotizing fasciitis are
admitted for observation

2. Patients with presumed cellulitis who fail to respond to IV
antibiotics are taken to surgery for wound exploration

3. Post-operative patients who have high-risk factors for
necrotizing fasciitis and have wound separation with loss of
tissue resistance are started on IV antibiotics and taken to the
operating room for exploration

4. Junior house officers notify senior house officers and faculty
experienced in the care of necrotizing fasciitis about any
suspicious lesions or wound complications

5. Lectures on soft-tissue infections are included on a regular
basis for residents and medical students

6. Wound care is managed by the same upper level resident on

any service, and additional dbridement and/or return to the
operating room is performed as needed

7. Survival depends on early recognition and immediate surgical
dbridement to healthy tissue margins

Remove all indurated, edematous, crepitant tissue

Incise tissue to margins that bleed easily
Change wound dressings frequently
Initiate broad spectrum antibiotics

regimens such as radiotherapy, chemotherapy, and
anti-inflammatory drugs. 2-22

It is often said that anyone who uses a certain
kind of intervention or therapy should be prepared
to deal with the consequences of that intervention or

therapy. Among the surgical specialties, obstetri-
cians and gynecologists frequently deal with heavily
contaminated body areas; therefore, knowledge of
surgical complications is imperative, especially one
as life-threatening as necrotizing fasciitis.
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